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ADVERTISEMENT. 


The publications of the National Museum consist of two series: 
Proceedings-and Bulletins. 

The Proceedings, the first volume of which was issued in 1878, are 
intended primarily as a medium of publication for newly acquired 
facts in biology, anthropology, and geology, descriptions of new forms 
of animals and plants acquired by the National Museum, discussions of 
nomenclature, ete. A volume is issued annually or oftener for distri- 
bution to libraries, while in view of the importance to science of the 
prompt publication of descriptions of new species, a limited edition of 
each paper is printed in pamphlet form in advance. 

The preseng volume is the twenty-sixth of the series. 

The Bulletin, publication of which was begun in 1875, is a series 
of more elaborate papers, issued separately and based for the most 
part upon collections in the National Museum. They are mono- 
graphic in scope, and are devoted principally to the discussion of 
large zoological groups, bibliographies of eminent naturalists, reports 
of expeditions, ete. 

A quarto form of the Bulletin, known as the ‘* Special Bulletin,” has 
been adopted in a few instances in which a larger page was deemed 
indispensable. 

The Annual Report of the National Museum (being the second vol- 
ume of the Smithsonian Report) contains papers chiefly of an ethno- 
logical character, describing collections in the National Museum. 

Papers intended for publication by the National Museum are usually 
referred to an advisory committee, composed as follows: Frederick 
W. True (chairman), William H. Holmes, George P. Merrill, James 
E. Benedict, Otis T. Mason, Leonhard Stejneger, Lester F. Ward, 
and Marcus Benjamin (editor). 

S. P. LANGLEY, 
Secretary of the Smithsonian Institution. 


lil 





































TABLE OF CONTENTS. 





Page. 
BassteR, Ray S. The Structural Features of the Bryozoan 
Genus Homotrypa, with descriptions of Species from the 
Cincinnatian Group.—No. 1323. March 28, 19034 565-591 


New. species: Homotrypa cincinnatiensis, H. dumosa H. pulchra, 
H. grandis, H. libana, H. Srondosa, H. communis, H. richmondensis, 
H. nodulosa, H. austini, H. cylindrica, H. ramulosa, H. nitida, H. 
nicklesi, H. splendens. 

New varieties: Homotrypa curvata, var. prexcipta, H. flabellaris var. 
spinifera, H. wortheni var. intercellata, H. w. var. prominens. 


| Bran, Barton A. Notice of a Collection of Fishes made by 
H. H. Brimley in Cane River and Bollings Creek, North 
Carolina, with a Description of a New Species of Notropis 
(N. brimleyi).—No. 1339. July 6, 1903¢ 913-914 


New species: Notropis brimleyi. 


. Notice of a Small Collection of Fishes, including a 
Rare Eel, recently received from H. Maxwell Lefroy, 
Bridgetown, Barbados, West Indies.—No. 1345. July 10, 

i 1903 ¢ 963-964 


Benepict, JAMES E. Description of a New Genus and 
Forty-six New Species of Crustaceans of the Family Gala- 
theide, with a List of the Known Marine Species.—No. 
1311. December 29, 1902¢ ielhanpata tae 243-334 


New genus: Cervimunida. 

New species: (alathea californiensis, G. integra, G. paucilineata, 
Cervimunida princeps, Munida angulata, M. curvatura, M. curvipes, 
M. debilis, M. decora, M. flinti, M. hispida, M. honshuensis, M. media, 
M. mexicana, M. nuda, M. perlata, M. pusilla, M. quadrispina, M. 
sculpta, M. simplex, M. tenella, Munidopsis acuminata, M. baha- 
mensis, M. beringana, M. cylindropus, M. espinis, M. erpansa, M. 
gilli, M. hastifer, M. mina, M. modesta, M. opalescens, M. tennirostris, 
M. townsendi, M. verrilli, Uroptychus brevis, U. capillatus, U. granu- 
latus, U. jamaicensis, U. minutus, U. scambus, U. seanilens, U. spini- 
ger, Ptychogaster defensa. 

New names: Galacantha faxoni, Munidopsis acutispina. 


. Revision of the Crustacea of the Genus Lepidopa.— 
No. 1337. July 7, 19034 _____ 889-895 


New species: Lepidopa websteri, L. deamex, L. mearnsi, L. richmondi. 


«Date of publication. 









VI 





TABLE OF CONTENTS. 


Page. 
































CAUDELL, ANDREW NELSON. Notes on Orthoptera from Colo- 
rado, New Mexico, Arizona, and Texas, with Descriptions 
of New Species.—No. 1333. July 6, 19034 _............ T75-809 
New species: Heliastus guanieri, Melanoplus coloradus, M. latifercula, 
New variety: Psinidia sulcifrons var. amplicornus. 





-. The Phasmide, or Walkingsticks, of the United 


States.—No. 1335. July 9, 1903¢. es 863-885 
New subfamily: Timemine. 

New genera: Parabacillus, Pseudosermyle, Megaphasma. 

New species: Pseudosermyle truncata, P. banksii, Diapheromera ariz- 


onensis, Timema californica. 


CLARKE, SAMUEL FEssENDEN. An Alaskan Corymorpha-like 
Hydroid.—No. 1348. July 11, 1903¢.___-. 953-958 


DatL, WintiaM HEALEY. Synopsis of the Family Astartide, 
with a Review of the American Species.—No. 1342. July 
10, 1903 ¢ 4 : Bhs Bh ke ie ee ; 933-951 


New species: Astarte polaris, A. alaskensis, A. bennettii, A. soror, A. 


liogona, A. rernicosa. 


—————. Synopsis of the Family Veneride and of the North 
American Recent Species. —No. 1312. December 29,1902 335-412 


New species: Transennella stimpsoni, Tivela abaconis, T. nasuta, T. 
braziliana, Callocardia (Agriopoma) zonata, C. catharia, Cytherea 
( Ventricola) strigillina, C. (V.) callimorpha, C. (V.) magdalenz, 
Clementia solida, Pitaria tomeana, P. (Lamelliconcha) callicomata, 





Cyclinella singleyi, Chione mazyckti, C. ( Lirophora) sechottii, C. (L.) 
obliterata, C. ( Timoclea) pertineta, Venus apodema, Paphia ( Pro- 
tothaca) staminea var. sulculosa, Psephidia oralis. 
Fish, Prerre A. The Cerebral Fissures of the Atlantic 
Walrus.—No. 1825. April 9, 19034 _- : 675-688 
Fisuer, WALTER K. <A New Procelsterna from the Leeward 
Islands, Hawaiian Group.—No. 1322. January 29, 19034. 559-563 
New species: Procelsterna saxatilis. 
Fow.er, Henry W. A Review of the Berycoid Fishes of 
Japan.—No. 1306. November 25, 1902¢____ - 1-21 
(See also under JorpAN, Davip Starr.) 


A Review of the Cepolidee or Band-fishes of Japan.— 
No. 1330. April 9, 19034 _- at 


(See also under JorpAN, Davip Srarr.) 


699-702 







——. A Review of the Cobitide, or Loaches of the Rivers 
of Japan.—No. 1332. April 9, 1903¢..-....-.....-...-- 765-774 


(See also under JorpANn, Davin Starr. ) 


“Date of publication. 





Page, 


—SO9 


-885 


‘958 


951 


t1Y 


SS 




































TABLE OF CONTENTS. VII 








x , . . ' . . _. . Page. 
Fow.Ler, Henry W. A Review of the Cyprinoid Fishes of 


Japan.—No. 1334. July 6, 1903¢ 811-862 


(See also under Jorpan, Davip Srarr. ) 


. A Review of the Elasmobranchiate Fishes of 
Japan.—No. 1324. March 30, 1903¢ 593-674 


(See also under JorpAN, Davip Starr. ) 


A Review of the Siluroid Fishes of Japan.—No. 


1338. July 7, 19034 897-911 


(See also under Jorpan, Davip Srarr. ) 


Gitt, THEODORE. Note on the Fish Genera named Macro- 
don.—No. 1349. July 6, 1903¢ = 1015-1016 


——. Onsome Fish Genera of the First Edition of Cuvier’s 
Régne Animal and Oken’s Names.—No. 1346. July 11, 
1903 ¢ ; A 965-— 


oe 
at 


4 


——. On some Neglected Genera of Fishes.—No. 1344. 
July 11, 1903¢ aoa 959-962 


——. On the Relations of the Fishes of the Family Lam- 
prididw or Opahs.—No. 1340. July 7, 19034 _.... 915-924 


——. The Use of the Name Torpedo for the Electric Cat- 
tish.—No. 1329. April 9, 19034 Pr ore .. 697-698 


Hay, Witiram Perry. On a Small Collection of Crusta- 
ceans from the Island of Cuba.—No. 1316. February 2, 
1903 ¢ 2 oe 429-435 


New species: Cirolana cubensis, Palizemonetes eigenmanni, P. cubensis. 


Hinps, WARREN Etmer. Contribution to a Monograph of 
the Insects of the Order Thysanoptera inhabiting North 
America.—No. 1310. December 20, 19024 __ __ -- ..-- 79-242 


New genera: Pseudothrips, Scolothrips, Malacothrips, Eurythrips. 

New species: .Holothrips bicolor, Chirothrips crassus, C. obesus, Limo- 
thrips aven:, Sericothrips cingulatus, Euthrips fuscus, Raphidothrips 
fuscipennis, Heliothrips fasciapennis, Trichothrips ambitus, T. beachi, 
Cephalothrips yucew, Phleothrips uzeli, P. pergandei, Acanthothrips 
magnafemoralis, Malacothrips zonatus, Eurythrips ampliventralis, 


E. osborni, Cryptothrips aspersus. 


JorpAN, Davip Starr. Supplementary Note on Bleekeria 
Mitsukurii, and on certain Japanese Fishes.—No. 1328. 
SE OE hte Kink Hane Sidwhenametantad ens sete ee 693-696 








aDate of publication. 








. VIII 





TABLE OF CONTENTS. 


Page. 
_JoRDAN, Davip Starr, and Henry W. Fowier. A Review 
of the Berycoid Fishes of Japan.—No. 1306. November 
25, 1902¢-.- gh eens eerie SAlaaites, oh te cae 1-21 


New species: Paratrachichthys prosthemius, Holocentrus ittodai. 


———_ ———.. A Review of the Cepolide or Band-fishes of 
Japan.—No. 1330. April 9, 19034 ..............---.-- 699-702 


A Review of the Cobitide or Loaches of the 
Rivers of Japan.—No. 1332. . April 9, 1903¢ _........--- 765-774 


New species: Elkis nikkonis, Orthrias oreas. 


—— - . A Review of the Cyprinoid Fishes of 
Japan.—No. 1334. July 6, 19034 Poin hhs sna cela 811-862 
New genera: Abbottina, Zezera, Biwia. 
New species: Acheilognathus cyanostigma, Abbottina psegma, Zezera 
hilgendorfi, Leuciscus phalacrocorax. 


——. A Review of the Elasmobranchiate Fishes of 
Japan.—No. 1324. March 30, 19034 _..-.......-....... 598-674 
New genus: Zameus. 
New species: Cephaloscyllium umbratile, Squalus mitsukurii, Cen- 
troscyllium ritteri, Raja tengu. 
———_ ———.. A Review of the Siluroid Fishes of Japan.— 
No. 1338. July 7, 19034 __--: ; ; a= bathe eckne, 


-——— and Epwin Cuaprin Starks. A Review of the Fishes 
of Japan belonging to the Family of Hexagrammide.— 
No. 1348. July 15, 19034 : ae 


New species: Hexagrammos aburaco. 


——. A Review of the Hemibranchiate Fishes of 
Japan.—No. 1308. December 2, 1902 ¢ er OTT 
New genus: .Koliscus. 


New species: Pygosteus undecimalis, Macrorhamphosus sagifue. 


A Review of the Synentognathous Fishes of 


Japan.—No. 1319. February 4, 19034_./.........-.-... 525-544 
New species: Hyporhampus kurumeus. 
-——. Description of a New Species of Sculpin from 
Japan.—No. 1326. April 11, 1908¢ ...................- 689-690 


New species: Cottunculus brephocephalus. 


Lucas, Freperic A. Notes on the Osteology and Relation- 
ship of the Fossil Birds of the Genera Hesperornis, Har- 
geria, Baptornis, and Diatryma.—No. 1320. February 4, 
1903 ¢ = git ania aie anlies ries recto eR a ae rag an ie 545-556 


New genus: Hargeria. 


«Date of publication. 
































































TABLE OF CONTENTS. 


Page. » . 7 Page. 
Lyon, Marcus Warp, Jr. Observations on the Number of 
Young of the Lasiurine Bats.—No. 1314. January 26, 

1-21 RE acct ods eacentesy Ss eae = ieee md cee 425-426 


McMurricu, J. Piayrarr. Note on the Sea Anemone, 
Sagartia paguri Verrill.—No. 1315. January 27, 1903¢__ 427-428 


-702 mas . : 
MaIpen, JosepH Henry. On the Identification of a Species 
’ of Eucalyptus from the Philippines.—No. 1327. April 11, 
“TT4 PT iintiiotes an0aunetemees culau visu win cenasemaan 691-692 


Mitier, Gerrit S., Jr. Mammals Collected by Dr. W. L. 
Abbott on the Coast and Islands of Northwest Sumatra. 
‘862 No. 1317. February 3, 1903 ¢-- (a ensayceaeaes 437-484 
New genus: Lenothriv. 
New species: Tragulus amenus, T. jugularis, T. brevipes, T. russeus, 
Ratufa femoralis, R. nigrescens, R. lenata, Sciurus mansalaris, S. 


bancarus, S. saturatus, S. pretiosus, S. ubericolor, S. erebus, Mus 


simalurensis, M. surdus, M. domitor, M. catellifer, Lenothrix canus, 
-_ * 
O74 Trichys macrotis, Macacus fuscus. 


NEEDHAM, JAMES G. A Genealogic Study of Dragon-fly 
Wing Venation.— No. 1331. April 16, 1903¢ __. 708-764 


Prentiss, DantreEL WesstTeErR. Description of an Extinct Mink 
911 from the Shell-heaps of the Maine Coast.—No. 1336. July 
i a iste Gat eee ie cS eves SS7-888 


New species: Lutreola macrodon. 


13 Ratupun, Mary J. Descriptions of New Species of Ha- 
waiian Crabs.—No. 1309. November 18, 1902“. --- 75-17 


New species: Cyclograpsus henshawi, Ozius hawaiiensis. 


-T3 ——. Japanese Stalk-Eyed Crustaceans.—No. 1307. 
November 28, 1902¢......-..-..- nis 4eWiadadswaee 23-55 
New species: Clibanarius japoniucs, Parapeneus akayebi, P. mogien- 
sis, P. dalei, P. acclivis, crangon hakodatei, Spirontocaris mororani, 
S. jordani, S. prebnitzkii, Pandalus latirostris, Pandalopsis mitsukurii, 
44 Palzemon macrodactylus. 
New name: Dardanus haanii. 


RicuMonp, CuHarLes W. Birds Collected by Dr. W. L. 

90 Abbott on the Coast and Islands of Northwest Sumatra. 

No. 1318. February 4, 19034 <aaneleies ....-- 485-524 

; New species: Macropygia simalurensis, Spilornis abbotti, Pisorhina 
umbra, Palxornis major, Psittinus abbotti, Pelargopsis simalurensis, 
P. sodalis, Thriponax parvus, Macropteryx perlonga, Cyanoderma 
fulviventris, Stachyris banjakensis, Malacopteron notatum, Hypothy- 
mis abbotti, H. consobrina, Tchitrea procera, Graucalus babiensis, G. 






D6 


simalurensis, Campephaga compta, Oriolus mundus. 
New names: Columba phasma, Corvus compilator. 












@ Date of publication. 


x TABLE OF CONTENTS. 

: : . = _ Page. 

SCHUCHERT, CHARLES. On the Lower Devoniec and Ontaric 
Formations of Maryland.—No. 1313. February 3, 19034. 413-424 


SuarrPe, Richarp W. Report on the Fresh-Water Ostracoda 
of the United States National Museum, including a Revi- 
sion of the Subfamilies and Genera of the Family Cypri- 
dide.—No 1347. July 15, 19034 pie -..-------- 969-1001 
New genus: Npirocypris. 


New species: Chlamydotheca mericana, Spirocypris passaica. 


Srarks, Epwin Cuapin. A Review of the Fishes of Japan 
belonging to the Family of Hexagrammide.—No. 1348. 
July 15, 1903¢ -... 1003-1013 


(See also under Jorpan, DAvip Starr. ) 


A Review of the Hemibranchiate Fishes of Japan. 
No. 1308. December 2, 19024 


(See also under Jorpan, DAvip STarr. ) 


A Review of the Synentognathous Fishes of Japan.— 
No. 1319. February 4, 1903¢-. 1 5 o Wath hs eeeeacn dl Ae 


(See also under Jorpan, Davip Starr.) 


— Description of a New Species of Sculpin from Ja- 
pan.—No. 1326. April 11, 1908¢_........-....-.- 689-690 


(See also under Jorpanx, Davip Starr.) 


STEBBING, Rey. THomas R. R. Amphipoda from Costa 
Rica.—No. 1341. July 9, 1903¢ Gs +es..cthscn eee 


New species: Tulorchestia fritzi, Hyalella faxoni. 


STEJNEGER, LEONHARD. Rediscovery of One of Holbrook’s 
Salamanders.—No. 1321. January 29, 19034_............ 557-558 


« Date of publication. 





LIST OF ILLUSTRATIONS. 


TEXT FIGURES, 


Paratrachichthys prosthemius 

Ostichthys japonicus 

Holocentrus spinasissimus 

Holocentrus ittodai 

Cryptolithodes expansus, outline of carapace 

Clibanarius japonicus, anterior portion 

Clibanarius japonicus, left cheliped 

Clibanarius japonicus, right cheliped 

Clibanarius japonicus, outer face of first ambulatory leg on right side 

Parapenxus mogiensis, female; a, carapace; }, sixth segment of abdomen 

Parapenxus mogiensis, petasma, ventral view 

Parapenxus mogiensis, thelycum 

Parapeneus dalei, female; a, carapace; b, sixth segment of abdomen 

Parapenxus dalei, petasma, ventral view 

Parapenxus dalei, thelycum 

Parapenus acclivis, female; a, carapace; }, sixth segment of abdomen 

Parapenxus acclivis, thelycum 

Parapenus acclivis, petasma, ventral view 

Crangon hakodatei, a, carapace; 6, acicle; ¢, cheliped 

Spirontocaris mororani, carapace of female 

Spirontocaris jordani, carapace of female 

Spirontocaris grebnitzkii, carapace of female 

Spirontocaris geniculata, carapace of female 

Pandalus latirostris, carapace, side view 

Pandalus latirostrie, carapace and antenne, dorsal view.... 

Pandalopsis mitsukurti, carapace, side view 

Pandalopsis mitsukurii, carapace and antenne, dorsal view 

Palemon macrodactylus, a, carapace; b, acicle; c, chela of second pair; d, foot 
of third pair 

Pygosteus undecimalis 

Macrorhamphosus sagifue 

MO IS oc cnc wesencce ccc ccdcactcucaddecuncdiguacwakeucdeaas eee 

Cyclograpsus henshawi, male 

Cyclograpsus henshawi, abdomen of male 

Ozius hawaiiensis, female 

Ozius hawaiiensis, margin of front 

ET CNIS iia han sacs cddcendung5adcadedchedssseauecen natn 

Galathea paucilineata 

IS SOWING os civics issvesssshadeud danbeusassacubeeesunemeae 

Munida angulata 

Munida curvatura 








XII 





LIST OF ILLUSTRATIONS. 





Page. 
Munida curvipes 95h 


Ce ere cw eee cecececcccecescccesc cscs secccc ccc cece cecceeccccs 00 





No aos alge Le AEE TER OE Aa See Kean Nee aa bee tebe 256 
a ae eee 257 
Prot ro). i Nk ook ea a aala Beta Shaan ae Steere ERI aS 259 
IS Si RS ool os ea rath cee sg Sole eee 260 
INI 30 hn os 5 on Scalah ota ee Suen mean tien hs 262 
I 3 ne tg rte a oie ee ta ae 263 
I a a a ee ed eel eR er 264 





Munida nuda.... 











































LbEARARKES AS MRAE RRA SEER iene EER ee tenes 266 
NNN Soe aca a $5 sow aNes Sbaweeseecnsmecnunalunedecdeesenuucéehes 267 
EE ida dc Saco wn Ske Eh nex ead oan nneie deter eedamemeeeeanee 268 
NG oi.n< obackin se sachs dedisdetdusadune tS cabeeeuber els ceeere 270 
NE oS has dab ade pa wanecue ewer ee euickd Saari aes 271 
NN dsc dcicbanwensdcd ddcawagduceedeceeiacnreebowe eects es 273 
EE Soe cov ald ain dala ade dmetun wadkue meen keees aetna 274 
TNR bo sacs cae acnibek ode dcabedeteiotadael eee 278 
EE ING 2, sou caslaunacdewekdds aoucxedtectesae ee 278 
I oe oc KS cham caving saesowsen bebe necaneeiateehatereue 280 
NN 5 52d cnay sanecausccendo nedusnbeeeutee annaa dane. 281 
EG e356 cbutcnnsccdddcasbabsoncsdgesvaaseskekdsee lsat 282 
NNN 6 9.55.55 ad sdueosswedeadcnddsdsechoe bach eteasene ete 283 
NS S05 os cob acc a duseskoeskedsds sau esece dun eee e eee 284 
EE cod otinnis édedva Sass Cedundaaas caphanemene cascesenceaseee 285 
icc iD ab dmg iaveeteccedn eeoekacatadasdete oynureL ones 286 
NS sii 6 cnr 6a dcundducke ban 6 6Avaie owe e aera tease enmeeG 287 
Mungdopsis opale ED 0006060066 06066 0605 00066056 SSS 06 65F64SS46H 0065 OOSEE® 288 
EE oss vic esvdcenddanannacetnkseecngedubeees vedeaeee 289 
NC cs pat ccasiccvccdacdcedsdbutdddud sul aeaneebateeteuae 290 
i gins cas i cdekcn<esd cucds ooddbdacoespeewt cesndbdlslemanens 291 
IIE, 5 civdcscn +064 ceee pede sche beeddaae bk beh eawkeeeeNrere 293 
iE cb si cc cuscavadcnpedatad cubs bdes'edtd eabeenners aaateient 293 
es. 6scccunassebaccdabowwrebeensaces ease uenewoute teria 294 
i Es ..<svxced vacscheadedocudsvennctusdurdeascswecewute 295 
Ns cipcncdnctdddecdddddedsaddekeusueeekeedeenelsaetenaaen 296 
i vc cs ccdtcscwasvskdddadpeeandsnaekadsnduaeetekestabebus 296 
Uroptychus scambus . . . Leese hw weiatee Orkid ile tdudes caadaenee 297 
RS iaelsttbcidnndeadunectinpeaiedh pie eerewie ies aaa 298 
i nc cccngeden Cendecns cus deadevudsere ened teen eden ke wtven 298 
i Se ced ancunde wanes a aucde cen baba perkile caedenaenbaee otelins 299 
i soi divdacdueg Ss ch bin abedseebetuset blesses 309 
NR NIN Soa ss sans scecidedtes kbasvap eeee bbbesacbeneteusonsen 309 

CNS co can dacs cae acansédnasdsdauacedvdeasascuae bubsutegaceees 317 
Cross section of tentacle of Sagartia paguri ....................2.0ceceeeeeee 428 
Longitudinal section of column wall of Sagartia paguri, showing sphincter 

EE idthkins inde Re oaset ess dneekdebedcke ndadaamiadanke ee eaaenneeee 428 
i es svcncdddnencddurccnddsbusawadigucebsnd tas seis sds 430 

] Palzmonetes NING 6 6.5 ds cresadescuwnseccte ness ensans baab cues oleneeen 432 
Palzmonetes cubensis; a, carapace; b, second antenna; c, eye; d, first antenna; 

e, mandible; f, third antenna; g, first chelate appendage; h, teeson and sixth 

Ons MUNIN... 35 svi cicncceccssisivdnedtudecccdubsccsassunamade 433 
Northwestern Sumatra and adjacent islands......................--.---ee-- 484 
Northwestern Sumatra and adjacent islands ......................-..------- 524 


NG AONE. cd cccccieedctcdscdsdinsivecdosctacasanaudoseeees 
















Page. 
255 
256 
On 


“vi 

259 
260 
262 
263 
264 
266 
267 
268 
270 
271 


273 


274 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
293 
293 
294 
295 
296 
296 
297 
298 
298 
299 
309 
309 
317 
425 


428 
430 
432 


433 
484 
524 
535 


LIST OF TLLUSTRATIONS., 


OMG OGIRRIMIEE 5 goon kc ccisiscdencitsdccuawtescaceccnuwdeesda vats 
CUO SII S ccrhis cs dcvcccrcddcedewdsc seeeeye ce bansveedautuneeeeaaeeen 
Internal and external aspect of left quadrate of Hesperornis gracilis. ........-- 
Superior and inferior views of right pterygoid of Hesperornis gracilis ......... 
Supposed lachrymal of Hesperornis regalis .............-----..------+------- 
Right clavicle and part of right coracoid of Hesperornis regalis, natural size - - - 
Lateral, palatal, and dorsal views of the anterior portion of the cranium of a 

young cormorant, Phalacrocovan Wile oos<oics ok 5tss Soko si ocen Sen dseweesa 
Right coracoid and portion of left scapula of Baptornis advenus ...........--- 
Left humerus, radius, and ulna of Baptornis advenus..............----------- 
Right padella of Baptornis advenius 
Cephaloscyllium umbratile . . . 
Chiloscyllium indicum 


Squalus mitsukurii 


Deanica eglantina: a, upper jaw; b, lower jaw; c, scale 
Etmopterus lucifer: a, upper jaw; 6, lower jaw 
Centrocyllium ritteri 


Raja meerderveorti 
I iite ik pcanenndadilgtes isWisnetestwhesduadandeNeansecueeeee 
Dasyatis akajei 
Mobula japonica (from a foetus) 


CIEE GINIIIINOUID 6 cca dccccnccacsuudd: Sieredeacenncduudedeeeeenenn 
PICU CUUIUIIUNUE 6 occ acdad daccdecsecededesdeakeadeccudcuuseasueee 
PRUs dudacaiowss 6csu0 Nike Wekesiatie ceanedsckdaddoitestsGi eee - 
Heniochus diphreutes 


OT CE ini His ite vedia he ddscddinsaidactseeliatndnee 
Tracheation of the wings of two nymphs of Gomphus descriptus Banks, two 
CI FN ona dnde occa dodnnseve dusincsecendadednbassieuasanaageaeee 
Fore and hind wings of a grown nymph of Gomphus descriptus, showing 
Es nck ccdaudcduéccncucedusccnacdedusdnsvinakdaassuceesatuaeuneleeel 
Venation of the imago of Gomphus descriptus.................+2.+-+---+----- 
Pterostigmas: p, of Anar junius Drury; g, of Miathyria marcella Selys; r, of 
Neogomphus molestus Selys; a, of Urope tala carovei Selys; t, of Agrion mer- 
curiale Charpentier; u, of Anomalagrion hastatum Say; +, of Thore gigantea 
Selys; w, of Mecistogaster lucretia Drury; x, of Calopteryx« maculata Beau- 
vois; y, Microstigma sp. (?); z, Microstigma rotundatum Selys, hind wing. . 
Tracheation of the nodal region of the nymphal wing of Anar junius Drury. - 
Tracheation of the nodal région of the nymphal wing of Lihellula pulchella 
WROD i ndincncuwécddadcdenstnusesccundcaenetheedscabersweseuuenatulaauell 
Tracheation of the nodal region of the wing: a, of Didymops transversa Say; 
i CI GI le a ccd ccmindedcncecsctaccatatdcdsavaaeee 
Wes GE Tees SANENONE UNGG 6 oa 5 dias ccecca caccccecccutoudeatectuss 
Wings of a fossil, undescribed, Agrionid genus, in the Museum of Compara- 
GO I 0. onde cc ccbeddatnnsccnescctsunétscncceucacaskGan emauebeaues 


re Cn. FOU NID UNIONS TROND ons het ceca ccndsccdsdgduatibbdasendsdeant 
Diagram illustrating the behavior of the quadrangle in the Calopterygidw -. ... 


Diagram setting forth the behavior of the triangle in the suborder Anisoptera . 
eee GE TT GIES GNI occ ic ve ccdednwtduacecacdeacadeadaseuen 
Diagram showing base of typical dragon-fly wing ...................--...--.- 
Diagram illustrating the procession of the triangle and the deflection of the 

anal] vein and second cubito-anal cross vein in the fore wings of Libellulidx - - 
Diagram representing the recession of the triangle in the hind wings of the 
IN oon itch sx ncunusecdadincacawundbedndasdacaandscapleanenteneeen 
























































XIII 


Page, 
539 
541 
46 
546 
547 
549 


551 
554 
554 
555 
603 
605 
630 
632 
634 
635 
651 
654 
660 
666 
690 
693 
694 
695 
702 


706 


707 


708 


709 








XIV LIST OF ILLUSTRATIONS. 


Forms of the anal loop in the Anisoptera 

Wings of Neurothemis oculata Fabricius 

Wings of Tetragoneuria cynosura Say 

Diagram illustrating the emergence of strong cross veins 

Diagram showing how hexagonal cells become rectangles and how cross veins 
become matched in transverse lines across the wing 

Wings of Chalcopteryx rutilans Rambur 

Wings of Hagenius brevistylus Selys.. 

Wings of Chlorogomphus magnificus Selys, female 

Wings of Cordulegaster sayi Selys 

Wings of Phyllopetalia apicalis Selys...........-.-------- 

Wings of Agriogomphus sp.? 

Bases of wings of Petalura gigantea Leach 

Wings of Tachopteryx hageni Selys 

Wings of an undescribed species of Neocordulia from Brazil 

Base of wings of Jsophlepia (fossil) in part after Deichmiiller 


Wing of Megaloprepus ceruleatus Drury 

SE ik AL SOND SMNADUNS MUORUE 55 5c ok i weckeu cave cou scssvaveseucdevens 

Diagram illustrating a typical (hypothetical) arrangement of the areoles in 
one of the wider spaces of the wing 


Drawing of parts of wings, showing the actual cell arrangement: «, Epigom- 
Ss MROONE: -O; ACORDDING IRGINE 2. 55 os 5c akc cde nse coeessdeseseices 


Wing of Vestalis amena Selys 


Diagram (hypothetical) of the evolution of a brace for a unilateral fork; 


Wings of Neurobasis kaupii Brauer 

Wing of Philoganga montana Selys 

Elkis nikkonis 

Orthrias oreas 

ORNS 5 oo ia inci sa ciate shinee cok ue be eceue seen Roeee oe 

Acheilognathus cyanostigma 

Leucogobio mayeda 

Leucogobio biwx 

Abbottina pseqgma 

Otakia rasborina 

Leuciscus phalacrocora.x 

Ischikauia steenackeri 

Palatal aspect of skull: a, Lutreola macrodon; 6, Latreola vison ingens; ¢, Lutreola 
NNO os cap n acca nicte Na ewab ewes tudalnesweds bemused eens 

ES <r CED MUININE |. ow. 5 cement wasecvecededatedcewetsias snaeaseed 

Lepidopa venusta 

Lepidopa websteri 

Lepidopa myops 

Lepidopa deamx, natural size 

Lepidopa scutellata 

Lepidopa mearnsi 

Lepidopa richmondi 

Fluvidraco ransonnetii 


Page. 
“.)>e) 


low 
724 
724 


jiu 
726 


oe 


de 

755 
768 
770 
814 
821 
828 
830 
836 
842 
846 
858 


887 
850 
892 
892 
893 
893 
894 
895 
895 
905 





te 


~] 7 =7 «1 
bo 
Se ee 


b> t 


a8 90:58 20 28 28.58 = 


754 
754 
755 
768 
770 
814 
821 
828 
830 
836 
842 
846 
858 


887 
850 
892 
892 
893 
893 
894 
895 
895 
905 


LIST OF ILLUSTRATIONS, 


Tiobagrus reini 

Shoulder girdle of Lampris guttata, outer view 

Shoulder girdle of Antigonia rubescens. (From Starks) 

Shoulder girdle of Lampris guttata, inner view 

A restoration of the better specimen [of Hydroid], enlarged 

Basal part of stem [of Hydroid], with the filament membrane partly torn and 
pulled aside 

Camera outline of one of the peduncles of the gonophores [of Hydroid] 

Longitudinal section [of Hydroid] through the stem wall near its base 

Portion of last figure more highly magnified 

Part of section [of Hydroid] through the basal part of a stem of Corymorpha 
pendula from Woods Hole 

Portion of the same section, but a little higher up above the region of the basal 
filaments 

Aplia egmontis 

Hexagramnios aburaco 

Hexagrammos octogrammus 


Hexagrammos lagocephalus 


PLATES, 


n or 


= 
ao go 


Facing page. 


North American Thysanoplera 

East American Venerida 

West American Venerida 

Females and young of Lasiurine bats. . 
Skull and teeth of Lenothria canus, type 


Part of interorbital region and palate in Ratufa pallieta and R 
5. Cincinnatian species of Homotrypa 


Mitsukurina owstoni Jordan 


Mesal aspect of brain of walrus 
Chasmichthys gqulosus (misakius) 
Dragon-fly wing venation 

Some American Orthoptera 
Walkingsticks of the United States 


American P¢ lecypoda 
Astarte and Venericardia 
Chlamydotheca mexicana, new CNN 6 ded tiacdccntdevnanickeckeeien 
Herpetocypris reptans and Potamocypris smaragdina 
. Spirocypris passaica and Cypris virens 
Cypris pubera 
Cypris pellucida and Cypria exsculpta 
Chlamydotheca azteca 


242 
412 
412 
426 
484 
484 
592 
620 
688 
688 
696 
764 
810 
S86 
932 
932 
952 


952 








A REVIEW OF THE BERYCOID FISHES OF JAPAN. 


By Davi Starr Jorpan and Henry W. Fow er, 
Of the Leland Stanford Junior University. 


The present paper contains a review of the species of Berycide and 
related families, found in the waters of Japan. It is based on material 
collected by Jordan and Snyder in the summer of 1900, and on material 
in the United States National Museum, largely collected by the United 
States Fish Commission steamer A/batross in 1900, 

The Berycoid fishes, as a whole, may be characterized by the presence 
of thoracic ventral fins, each with one spine and usually seven soft 
rays; head usually with conspicuous mucous cavities; air bladder in 
some species (Beryx, [Tolocentrus) retaining its duct through life, 
in others (Zrachichthys, Polymixria) losing it with age; vertebre in 
species examined 24 to 30; shoulder girdle and pharyngeals normal, 
the post-temporal not fused with the cranium; no suborbital stay. 
The Beryces, as thus characterized, form «a natural group among the 
Percomorphi, allied to Percoidei and Scombroidei, but marked as a 
whole by the occasional retention of the archaic characters of the per- 
sistent air duct and the increased number of ventral rays, both char- 
acters derived from the Haplomi, their immediate ancestors and pred- 
ecessors in the rocks as fossils. The group is a very old one in 
geologic time, older than any of the other Acanthopteri, the allies of 
Beryx, being among the earliest spiny-rayed fishes known. In the 
deep-sea forms the spinous dorsal is scarcely developed, and the scales 
are usually either cycloid or wanting. In the species of tropical 
shores the spinous armature of fins and scales is better developed than 
in most of the percomorphous fishes. All, except Ap/redoderus, are 
marine fishes, inhabiting the tropical shores or the abysses of the 
ocean. The pertinence of Polymixiide to this group has been ques- 
tioned, but according to Boulenger its skeleton is essentially Berycoid, 
although its curious barbels are almost exactly like those of Mudlus 
and U/peneus. 

We remove the Zeide from the Berycoids, although having similar 
ventrals, because no other distinct likeness appears, and the post-temp- 
oral is attached to the skull asin the Chetodonts. The Monocentride 
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are doubtless modified Berycoids, and we leave them in association, 
although recognizing no very close affinities. According to Boulenger, 
the Pempheride, with the Bathyclupeide, are near allies of the Bery- 
coids, although having the ventral rays I, 5. Boulenger also places 
Aphredoderus among the Berycoid fishes with apparent justice. He 
further relegates Stephunoberyx and Malacosarcus to the Haplomi, an 
arrangement which may be open to question. 


FAMILIES OF BERYCOIDEI. 


a. Ventral rays I, 6 to 1, 10, usually I, 7. ; 
b. Chin without barbels; branchiostegals mostly 8. 
c. Dorsal fin single, with 2 to 8 spines; anal spines 1 to 4. 
d. Anal fin, with 4 spines its base, much long r than the dorsal base; sub- 
orbitals narrow; scales firm; ventral rays mostly I, 10 Berycips, I. 
dd. Anal fin relatively short, shorter than the dorsal; anal spines 1 or 2; ven- 
tral rays mostly I, 6, scales various; suborbitals usually broad, 
TRACHICHTHYID., IT. 
cc. Dorsal fin deeply notched, with 10 to 13 strong spines; anal spines 4; scales 


; 
firm, very rough Hovocentrip&, III. 
bb. Chin with 2 long barbels attached just behind symphysis of lower jaw; 
branchiostegals 4; dorsal fin continuous, with 5 spines; anal spines 3 or 4; 
scales moderate ctenoid; body deep, compressed; vertebrie 29, 
PoLtywrxups, IV. 
aa. Ventral rays I, 3, the spine very large; dorsal spines isolated, the anterior very 
strong; body covered with a coat of mail formed of rough scales, 
MOoNOCENTRID#, V. 


Family I. BERYCID.®. 


Body oblong or ovate, compressed, covered with ctenoid, or cycloid, 
foliate, or granular scales. Head with large muciferous cavities, cov- 
ered by thin skin. Eyes lateral, usually large. Nostrils, two on 
either side. Mouth wide, oblique. Premaxillaries protractile; max- 
illary rather large, usually with a supplemental bone. Suborbitals 
narrow, not sheathing the cheeks. Bands of villiform teeth on jaws, 
and usually on vomer and palatines; no canines; no suborbital stay. 
Opercular bones usually spinous. Branchiostegals 7 or 8. Gill-mem- 
branes separate, free from the isthmus. Gills 4, a slit behind the 
fourth. Pseudobranchie present; lower pharyngeals separate. Gill- 
rakers moderate. Cheeks and opercles scaly. No barbels. Dorsal 
fin continuous, with 2 to 8 weak spines; anal with 4 spines and many 
soft rays, much longer than the dorsal; ventral fins thoracic, mostly 
I, 7, the number of rays usually I, 10, always greater than I, 5; caudal 
fin usually forked. Pyloric cceca numerous. Vertebre 24. Fishes 
mostly of the deep seas; the general color red or black. This group 
is an ancient type, a great number of extinct species being now known, 
from the Upper Cretaceous and later rocks. The following skeletal 
characters are added by Boulenger, these applying also to the Trachich- 
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thyide and Holocentride. One or more of suborbital bones, with 
an internal lamina supporting the globe of the eye. Anterior vertebree 
without transverse processes; all or most of the ribs inserted on the 
transverse processes, where these are developed. 


a. Scales ctenoid; teeth villiform on jaws, palatines, and vomer; vertebre 24; muzzle 
short; chin projecting; preopercle spineless; opercles serrated; dorsal spines 4 
to 7, graduated; anal rays IV, 26 to 30; ventrals I, 10 Beryx, 1. 


1. BERYX“ Cuvier. 
Beryx Cuvier, Regne Anim., 2d ed., II, 1829, p. 151 (decadactylus). 


Body deep, compressed, covered with rather large, ctenoid scales, 
which are regularly arranged. Abdomen trenchant, but without 
enlarged scutes. Head large, with thin bones and high ridges with 
deep muciferous cavities. Snout short, the mouth oblique, the chin 
prominent; eye large; both jaws, vomer, and palatines with villiform 
teeth. Opercles serrated, the opercle usually with spine; preopercle 
unarmed. Caudal forked; anal spines 4, soft rays 26 to 30; dorsal 
continuous, with 4 to 6 spines; ventrals with about 10 soft rays. Air 
bladder simple. Pyloric ceca numerous. Deep-sea fishes, beautifully 
colored, chiefly scarlet. 

(Bépv&, Beryxr, a Greek name of some fish, taken by Gesner from 
Varinus.) 

a. Scales in lateral line 64 to 65; D. LV, 16 to 19 decadactylus, 1. 
aa. Scales in lateral line 71 to 76; D. IV, 13 to 15 splendens, 2 


~ 


1. BERYX DECADACTYLUS Cuvier and Valenciennes. 


Beryx decadactylus Cuvier and VALENCIENNES, Hist. Nat. Poiss., III, 1829, p. 222; 
Madeira cr Portugal.—Pory, Synopsis, p. 297.—Goope and Bran, Oceanic 
Ichth., 1895, p. 175. —Srempacuner and Diver Et, Fische Japans, I, 1883, 
p. 12; Tokyo.—IsHikawa, Prel. Cat., 1897, p. 58; Tokyo.—Jorpan and 
EveRMANN, Fish N. and M. Amer., I, 1896, p. 844.—Srermspacuner, Ichth. 
Bericht., IV, p. 1, pl. 1; Canary Islands. 


Head, 24; depth, 24; D. IV, 16 to 20; A. IIT or IV, 27 to 30; P. I, 
14 to 15; V.I,9 to 10. Lateral line 10 to 11, 70 to 73 (60 to 65) with- 
out caudal scales 21 to 22. Body oblong, considerably compressed, 
its height greatest at the origin of the dorsal; scales sharply ctenoid, 
with a strong middle keel. The maxillary reaches almost to the orbit, 
eye very large, its upper limb impinging upon the upper profile of 
the head, and 24 in the length of the latter; operculum with an indis- 
tinct spine; the preorbital spine about one-third the eye; snout about 


«According to Dr. Boulenger, the genus Pempheris should be placed with the 
Berycide. ‘‘Beryx and Pempheris agree so completely in structure, both external and 
internal, with the sole exception of the rays in the ventral fins (1, 5 in Pempheris) 
that I am inclined to doubt whether the difference between them should be regarded 
as greater than that between the former and Trachichthys.”’ 
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two-fifths, and the inter orbital space somewhat more than half the 
eye. The base of the dorsal exceeds its height, the latter two-thirds 
the head; the insertion of the anal is approximately in the vertical 
from the teeth to the twelfth dorsal ray, and its middle is slightly 
behind the ultimate ray of the dorsal; the distance of the insertion of 
the pectoral to the snout is equal to the length of the base of the anal; 
the ventral is inserted under the axil of the pectoral, reaching the 
anal; caudal s-rongly forked. Length, 37 cm. (about 144 inches). 
(Description after Giinther, Steindachner, Goode, Bean, Déderlein.) 

Deep seas; recorded from Portugal, Madeira, Japan, and Cuba. No 
Japanese specimens seen by us. 

(déxa, ten: SaKTUVAOs, finger.) 


2. BERYX SPLENDENS Lowe. 
KIMMEDAI (GOLDEN-EYE PERCH). 


Beryx splendens Lowe, Proce. Zool. Soc. Lond., 1833, p. 142; Madeira.—Goopr 
and Bean, Oceanic Ichth., 1895, p. 176.—SreixpacHNerR and D6DERLEIN, 
Fische Japans, I, 1883, p. 12; Tokyo.—Jorpan and Evermany, Fish N. and 
M. Amer., I, 1896, p. 844.—Jorpan and Snyper, Check List, 1901, p. 62; 
Yokohama. 


Head, 3; depth, 23; D. IV, 13; A. IV, 27 to 29; P. I, 16 to 17; V, 
10 to 11. Scales 10-74-18, counted in the lateral line. Body elon- 


gate, compressed, and the deepest part forward; covered with mod- 
erate-sized scales, which are furnished with fine prickles, giving a 
somewhat rough touch. Head large, compressed, and many of the 
ridges or edges of the bones roughened or finely serrate; eye very 
large in front of the head above, 14 in the maxillary and 2} in the 
head; upper profile of the head slightly convex from the tip of the 
snout; snout very blunt; lower jaw produced; mouth very oblique, so 
that the tip of the snout is level with the middle of the eye; the nos- 
trils close together on the snout in front of the eye; the posterior 
larger; the maxillary is expanded distally for a little more than half 
an eye diameter and does not reach to the margin of the eye behind; 
teeth of the jaws very fine and in bands; a short spine in front of the 
eye directed backward; symphysis with a slight knob below in front; 
snout a little less than half the eye and 14 in the interorbital space; 
interorbital space flat; gill-opening very large, the membrane free 
from the isthmus; gill-rakers long and slender, 6-16, the longest 
equal to half the eye. Dorsal spines weak, graduated to the fourth, 
which is the longest, though falling short of the first ray, which is the 
highest of the dorsal fin; the origin of the anal falls below the base of 
the posterior dorsal ray, the spines graduated to the third, which is 
the longest; soft anal highest at the first ray, then sloping down till 
about half as high, so that the posterior part of the fin is of uniform 
height; pectorals very long, equal to the base of the soft anal and 
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reaching the base of the third soft ray; ventrals a little in advance of 
the dorsal but behind the pectorals and a little shorter than the latter 
in length; caudal forked, the lobes pointed; caudal peduncle com- 
pressed, two-thirds to three-fourths the length of the eye; lateral line 
high, inclined concurrent with the back, and running out on the base 
of the caudal; the rudimentary caudal rays, 3 or 4+ sharp graduated 
spines above and below. 

Color in alcohol uniform pale; in life bright scarlet, silvery white 
below. This description from two specimens, length 10 inches, 
obtained by Mr. Otaki from outside the entrance to Tokyo Bay, where 
it is said to be not rare. Other specimens were obtained by Jouy near 
Yokohama. Form a little more slender than Atlantic specimens but 
otherwise similar. The species is known from Madeira and from the 
Gulf stream. 

(splendens, shining. ) 


Family Hl. TRACHICHTHYID™. 


This family is composed of deep-sea Berycoids differing from the 
Berycidse in the short anal, shorter than the dorsal and usually with 1 
or 2 species. The dorsal is single, the ventral rays usually I, 6; the 
scales various, usually rough and deciduous; the belly compressed, with 


a serrated edge; suborbitals usually broad; vertebra, 26 to 28; color 
blackish; size, rather small. 

a. Trachichthyinw.—Scales large, normally formed; teeth small 

b. Vent normally placed, well behind the ventrals, the abdominal serre before it. 

c. Dorsal spines 7 or 8, strong, the median ones highest Gephyroberyx, 2. 

ec. Dorsal spines 6, slender, graduated. Vomer toothless; opercle entire; scales 

large Hoploste thus, 3. 

bb. Vent inserted well forward close behind the ventrals; the abdominal serree 

behind it; vomer toothle Paratrachichthys, 4. 


2. GEPHYROBERYX Boulenger. 
Gephyroberyx BouLencer, Ann. Mag. Nat. Hist., March, 1902, p. 2083 (dariw'ni). 


Body rather short, covered with large rough, irregular scales; ven- 
tral ridge serrated; snout short, rounded; mouth oblique; eye large; 
very fine teeth on jaws, vomer, and palatines. Vent far behind ven 
trals. Branchiostegals 8; a strong spine on the shoulder girdle; one 
on angle of preopercle; a small one on the opercle; suborbital with 
radiating ridges; dorsal single, with 7 or 8 spines, strong and wide 
apart, the middle ones highest; ventral rays I, 6; caudal forked. 
Fishes inhabiting considerable depths, known from Madeira, India, 
and Japan. The genus is allied to Zrachichthys, differing in the 
stronger and more numerous dorsal species. 


(yegupos, bridge: Beryx.) 








































































































































PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVI. 





3. GEPHYROBERYX JAPONICUS (Déderlein). 


Trachichthys japonicus DipERLEIN, Fische Japans, I, 1883, p. 10; Tokyo. 





Head 24; depth 2}. D. VII, 15; A. III, 12; P. I. 14; V. I, 6; pores 
in the lateral line 30; abdominal serre 14. 

Body deep and compressed, and covered with small, rough ctenoid 
scales; the scales containing the pores of the lateral line a trifle 
enlarged, and the scales on the front of the back very small. Head 
very deep and compressed, the ridges of the bones somewhat elevated 
and forming mucous cavities, over which are thin covering mem- 
branes; upper profile slightly convex, or nearly straight with the 
snout very obtusely rounded; eye small, its posterior margin a little 
nearer the gill-opening than the tip of the snout 34 in the head, a little 
over 2 in the maxillary, and equal to the interorbital space; mouth 
very oblique, the maxillary extending to below the posterior part of 
the eye; nostrils large, the posterior the larger, directly in front of 
the anterior margin of the eye above, and the anterior about half an 
eye diameter distant; jaws rough, and with a single series of small 
firm teeth along the edges; the lower jaw projects and the symphysis 
is somewhat knobbed, so that it protrudes a little in front; vomerine 
teeth small; at the origin of the lateral line at the back part of the 
head above a sharp spine, another on the posterior margin of the 
opercle above, still another in front of the base of the pectoral, and 
one at the lower part of the preoperculum, the latter strong, long, and 
sharp; two small, short spines at the front of the snout; operculum 
strongly striate; interorbital space convex; gill-opening large; gill- 
rakers long, slender, pointed, seven-sixteenths; branchiostegals 8; 
gill-membrane free over the isthmus. The dorsal fin begins a short 
distance behind the gill-opening, the spinous part highest in the 
middle, then descending to the soft dorsal, which is also higher in 
front; first anal spines short, the third the longest; soft anal high in 
front, sloping behind; pectoral long, tj in the head; ventrals short, 
not reaching the origin of the anal by half their length; caudal deeply 
emarginate, the lobes pointed; rudimentary caudal rays developed as 
6 spines above and below. Lateral line inclined from the upper part 
of the head to the base of the caudal; caudal peduncle three-fourths 
of the eye; vent far behind ventrals, space from between the ventrals 
to the anus with a single series of bony scutes or serre. 

Color in alcohol, brown, the fins pale, the inside of the mouth 
blackish, and the peritoneum black. Length 4,5 inches. Here 
described from an example dredged by the United States Fish Com- 
mission steamer A/batross in Suruga Bay at Station 3716. The species 
is otherwise known only from the description given by Dr. Déderlein 
of specimens from Tokyo, probably taken in Sagan Bay. Dr. Boulen- 
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ger speaks of the occurrence of Gephyroberyx darwini Lowe (from 
Madeira) in Japan. He has doubtless reference to Gephyroberyx 
japonicus a species which needs comparison with (. darwini, from 
which it differs, perhaps, in the presence of 7 instead of 8 dorsal spines. 


8. HOPLOSTETHUS Cuvier and Valenciennes. 


Hoplostethus Cuvier AND VALENCIENNES, Hist. Nat. Poiss., IV, 1829, p. 460 
(mediterraneus). 

Body short and deep, much compressed. Head short, compressed, 
very blunt anteriorly, deeper than long, with very conspicuous 
mucous cavities. Eye very large. Mouth very oblique, the jaws 
equal when the mouth is closed. Maxillary long, broad behind, with 
a distinct supplemental bone, which reaches the posterior border of 
the eye. Teeth very fine, villiform, on jaws and palatines, none on 
the vomer. Suborbital with radiating ridges and a few spines; a ver- 
tical ridge on the front of the opercle. Opercle little developed, its 
spine small or obsolete; a strong spine at the angle of the preopercle; 
the long vertical limb of the preopercle finely serrated. Gill-mem- 
branes separate, free from the isthmus. Branchiostegals 8. Scales 
moderate or small, ctenoid; lateral line present, its scales enlarged; 
abdomen with a series of bony plates, each ending in a retrose spine. 
Dorsal fin continuous, sbort, the spines graduated, 6 in number; anal 
with 3 graduated spines; caudal forked, its rudimentary rays spinous; 
pectorals low, rather long; ventrals I, 6, rather short. Air bladder 
simple. Pyloric ceca numerous. Vertebre 11+ 15. Deep-sea fishes, 
red in color. 

Boulenger, following Lowe, unites //oplostethus with Trachichthys. 
The difference is certainly slight, //oplostethus lacking vomerine teeth 
and having 6 dorsal spines instead of 3. 

(Omhov, armor; 67740, breast.) 


4. HOPLOSTETHUS MEDITERRANEUS Cuvier and Valenciennes. 
HINCHIDAI (FLINT-PERCH). 


Hoplostethus mediterganeus Cuvier and VALENCIENNES, Hist. Nat. Poiss., IV, 
1829, p. 469; Mediterranean Sea.—Gtnrner, Cat., I, 1859, p. 9 —JorDaN and 
Gitsert, Synopsis, 1883, p. 458.—Goope and Bean, Oceanic Ichthyology, 
1895, p. 181.—Isnixawa, Prel. Cat., 1897, p. 58; Kii. 

Trachichthys pretiosus Lowe, Proc. Zool. Soc. Lond., 1839, p. 77; Madeira. 

Hoplostethus japonicus HiLGENporF, Sitz. Ges. Naturforschende Freunde, Berlin, 
1879, p. 78; Japan. 

Hoplostethus mediterraneus (var. ?) SreinpacHNeRr, Fische Japans, I, 1883, p. 10, 
pl. 1; Tokyo. 


Head, 23 to 2%; depth, 2 to 24; D., VI, 13 to 14; A., ILI, 9 to 10; 
P., I, 14 to 16; V., I, 6; ventral scutes, 9 to 15; scales, 28 to 29. 
Body ovate, deep, compressed, and covered with small ctenoid scales, 
except those of the lateral line, which are enlarged; above and on the 
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back in front the scales are exceedingly small. Head very large and 
deep, the ridges of the bones elevated and forming large mucous cavi- 
ties between covered with thin transparent membranes; upper profile 
roundly convex from the snout; eye very large, in the upper half of 
the head, its posterior margin nearer the gill-opening than the tip of 
the snout, 3 in the head, 2 in the maxillary, and a little more than the 
width of the interorbital space; mouth oblique, the maxillary extend- 
ing till a short distance from the posterior margin of the eye; nostrils 
large and directly in front of the upper part of the eye, like most of 
the exposed ridges of the head roughened; the lower jaw projecting 
and with a small protruding process at the symphysis; above the 
operculum, at the origin of the lateral line a strong spine, and another 
at the end of the preoperculum below, the latter very broad; 3 bony 
ridges cross over from the eye to the preoperculum; teeth small, fine, 
and in broad bands in the jaws, forming a series slightly enlarged 
inside; no vomerine teeth; interorbital space high and convexly 
rounded; opercles with many striz; gill-openings very large; gill- 
rakers 6+16, very long and slender, much larger than the gill-filaments; 
branchiostegals 8; gill-membrane free from the isthmus; dorsal a short 
distance behind the gill-opening; the spinous fin graduated to the last 
spine, which is as long as the eye, but not as high as the anterior soft 
dorsal rays, which are the highest part of that fin, and rounded; anal 
spines with the first 2 very short, and the third very long, though 
not equal to the longest anal rays; pectoral very long, shorter than the 
head, and reaching the origin of the soft anal; ventrals short, about 
12 in the head, and not reaching the anus; caudal deeply emarginate 
and with the lobes somewhat pointed; rudimentary caudal ravs devel 
oped as 6 graduated spines above and below. The lateral line a series 
of large pores obliquely from the upper part of the head to the base 
of the caudal. Space from between the ventrals to the anus armed 
with a single series of backwardly directed serre. Caudal peduncle 
compressed and about equal to the eye. 

Color in alcohol brown, the fins pale, the inside of the mouth and 
the peritoneum black. Total length, 9 inches. Here described from 
specimens dredged in Sagami Bay by the U. S. Fish Commission 
steamer Albatross. 

In young examples the ventrals reach the anus, the pectorals are 
longer, the preopercular spine is longer, and in the smallest examples, 
from Kishyu, the sides are scaly like the rest of the body. All the 
specimens have the single bony bridge across the preoperculum from 
one margin to the other at about one-fourth its height. 

Coasts of Japan in deep water; our specimens dredged in deep water 
by the U. S. Fish Commission steamer A/batross in Sagami Bay, at 
stations 2339 and 2348 and at stations 3721 and 3738 in Suruga Bay. 
We also have a small specimen from Kishyu (Kii). 
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We are wholly unable to find any difference between our specimens 
and the accounts given of the Mediterranean species, which is also well 
diffused in the deep waters of the Atlantic. 


4. PARATRACHICHTHYS Waite. 


Paratrachichthys W arre, Scient. Results, H. M. C. 8. Thetis, 1899, p. 64 (traillii). 


This genus is allied to Gephyroberyx, differing in the anterior inser- 
tion of the vent, which is close behind the ventral fins; a series of bony 
serre behind the vent. Scales small, rough—ctenoid; no vomerine 
teeth; dorsal spines 6, graduated. Japan to Austral‘a, in deep water. 

(rapa, near: Trach ichthys.) 


5. PARATRACHICHTHYS PROSTHEMIUS Jordan and Fowler, new species. 


Head, 2§; depth, 2%; D. VI, 14; A. III, 9; P. 1, 11; V. 1, 6; ven- 
tral scutes, 9; scales, 54. Body elongate, compressed, and covered 


Fic, 1.—PARATRACHICHTHYS PROSTHEMIUS. 


with small, rough, ctenoid scales, those of the lateral line not espe- 
cially enlarged; above, on the front part of the back, the scales are 
very small. Head large, deep, and compressed, the ridges of the 
bones somewhat elevated and forming mucous cavities between which 
are thin covering membranes; upper profile roundly convex, the snout 
very obtuse, eye large, its posterior margin nearer the tip of the snout 
than the posterior margin of the gill-opening, 2% in the head; 14 in the 
maxillary, and greater than the interorbital space; mouth very oblique, 
the maxillary extending nearly to the posterior margin of the eye; 
nostrils large and directly in front of the eye; above, teeth of the jaws 
very fine and in broad bands; no vomerine teeth; lower jaw projecting; 
most of the protruding ridges of the head roughened; above the oper- 
culum, at the origin of the lateral line a sharp spine directed back- 
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yard, another on the posterior margin of the opercle above, and still 
another at the end of the preoperculum below; there are no distinct 
ony ridges connecting the eye with the anterior edge of the preoper- 
‘ulum, and the latter is parallel with its posterior edge but not crossed 
by a bony bridge; interorbital space flatly convex; opercles with many 
strie; gill-opening very large; gill-rakers 6-15, very long and slender, 
much longer than the longest gill-filaments; branchiostegals, 8; gill- 
membrane free from the isthmus. Dorsal a short distance behind the 
gill-opening, graduated to the last spine, which is the longest and 
nearly equal to the eye; soft dorsal high in front and then sloping 
behind; anal graduated to the third and longest spine, which is not 
equal to the higher soft rays; pectoral small, 1% in the head, and reach- 
ing beyond the ventrals; ventrals short, about 1% in the space between 
their own origin and the origin of the anal; caudal emarginate and 
the lobes pointed; rudimentary caudal rays devoloped as 6 graduated 
spines above and below. The lateral line obliquely running from the 
upper part of the head to the base of the caudal. Caudal peduncle 
compressed, 2% in the head. Space from between the ventrals nearly 
to the origin of the anal provided with a single series of backwardly 
directed serre. Vent in front of the abdominal serre and between 
the ventrals. 

Color in alcohol brown, the fins all pale, blackish between the man- 
dibles and over the branchiostegal membranes; peritoneum black and 
some parts of the mouth blackish inside. Length, 2; inches. Here 
described from a specimen dredged at station 3730 by the U. S. Fish 
Commission steamer A/batross in Suruga Bay. 

It is numbered 50575, U.S.N.M. 

(xpoocei0s, forward, in allusion to the location of the vent.) 


FAMILY III. HOLOCENTRID. 
SOLDIER-FISHES. 


Body oblong or ovate, moderately compressed, covered with very 
strongly ctenoid or spinousscales. Head with large muciferous cavities, 
eye lateral, very large; preorbital very narrow; mouth moderate, 
oblique; premaxillaries protractile; maxillary very large, with supple- 
mental bone; bands of villiform teeth on jaws, vomer, and palatines. 
Opercular bones and membrane bones of head generally serrated or 
spinescent along their edges. Branchiostegals 8. Gill-membranes 
separate, free from isthmus. Gills 4, a slit behind fourth. Pseudo- 
branchie present. Gill-rakers moderate; no barbels. Sides of head 
scaly. Lateral line present. Dorsal fin very long, deeply divided, 
with about 11 strong spines depressible in a scaly groove; anal with 4 
spines, the third longest and strongest; ventrals thoracic, with 1 spine 
and 7 rays; caudal deeply forked, with sharp rudimentary rays or 
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fulera at base. Vertebre about 27. Pyloric coeca 8 to 25. Air blad- 
der large, sometimes connected with the organ of hearing. General 
color red. Young with the snout sharp and produced (constituting 
the nominal genera Rhynchichthys, Rhamphoberyx, and Rhinoberyx, 
based on peculiarities of immature examples). Skeletal characters 
essentially in Beryx, the fin spines much stronger. Gaily colored 
inhabitants of the tropical seas, abounding about coral reefs. 


a. Preopercle without conspicuous spine at its angle; scales very large (about 28) 
and yery rough Ostichthys, 5. 
aa. Preopercle with a conspicuous spine; suborbital arch simply serrated; scales 
moderate, 38 to 55; mouth moderate Holocentrus, 6. 


5. OSTICHTHYS Jordan and Evermann. 


Ostichthys (Langsdorff Ms.) Cuvier and VALENcteNNes, Hist. Nat. Poiss., III, 
1829, p. 174 (japonicus; name only, passing reference). 
Ostichthys JoRDAN and EverMANN, Fishes N. and M.Am.,1, 1896, p. 846 (japonicus). 


This genus is closely related to //olocentrus, differing externally, in 
the absence of the large spine at the angle of the preopercle and espe- 
cially in the very rough surface of the large scales. In this regard it 
differs from Myripristis, which, while lacking also the preopercular 
spine, has the seales of //vlocentrus. Holotrachys (lima), another 
genus with similarly rough scales, differs from Ostichthys in having 
the scales very much smaller, about 45 in the lateral line instead of 28, 
as in Ostichthys. 

(ooréor, bone; iy4us, fish.) 


6. OSTICHTHYS JAPONICUS (Cuvier and Valenciennes). 


KINDAI (GOLDEN PERCH); NISHIKIDAI (BROCADE PERCH); UMIKI- 
NUWO (SEA GOLD-FISH). 


Myripristis japonicus Cuvier and VALEeNcTENNES, Hist. Nat. Poiss., III, 1829, 
p. 173, pl. tv; Japan Coll. Langsdorff.—ScuLece., Fauna Japonica, Poiss., 
1847, p. 23, pl. 1x a; Nagasaki.—Ginrner, Cat. Fish., I, 1859, p. 25; Japan, 
China, Ile de France.—Sremnpacuner, Fische Japans, I, 1883, p. 14; Tokyo. 

Ostichthys japonicus JoRDAN and Evermann, Proc. U. 8. Nat. Mus., X XV, 1902, 
p. 334; Formosa. 

Head, 2%; depth, 24; D. XII, 13; A. 1V,11; P. 1,16; V.1,7. Scales, 
4-28-7. Body deep and compressed, covered with large scales which are 
provided with parallel strie forming a prickly edge behind, and some 
of the middle ones sharp and strong. Head, large, the ridges of the 
bones large and striate; upper profile convex; eye, large, above and 
in front, 3} in the head, about 1} in the maxillary, and 24 in the height 
of the preoperculum; the mouth is very large, inclined, the maxillary 
expanded distally, so as to fall very little short of an eye diameter, 
and reaching posteriorly beyond the eye; jaws large and powerful, 
the upper scooped out in front so that the symphysis of the mandible 
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fits in; the lower jaw projects; teeth in small rough patches or bands 
in the jaws; nostrils close together, directly in front of the eye, and 
the posterior very large, 4 in the eye; lips thick, fleshy, and papillose; 
interorbital space 1% in the eye; very slightly elevated; opercle above 
with a strong, backwardly produced spine; 9 scales along the posterior 
edge of the preoperculum on the operculum cheeks scaled; gill- 
opening, very large, the membrane free from the isthmus; gill-rakers, 
6, 11, very long, slender, pointed, and 14 in the eye. Dorsal inserted 
before the posterior edge of the gill-opening, third and fourth species 
longest and strongest, about 24 in the depth of the body; soft dorsal 
highest in front, nearly equal to the highest dorsal spines; the third 
anal spine the longest to the eye, the soft part of the spine nearly as 


FiG. 2.—OSTICHTHYS JAPONICUS, 


high as the soft dorsal; pectorals low, a little in front of the dorsal, 
not reaching the vent, and 14 in the head; ventrals below pectorals 
shorter, and the spines a trifle shorter than the fourth dorsal spine. 
Lateral line inclined to the base of the caudal from the upper part of 
the head. Caudal peduncle rather thick, compressed, and 1% in the 
ventral spine. 

Color, in alcohol, pale; in life, bright crimson. Length, 13} inches. 
Here described from a specimen from Giran, Formosa. 

Of this fine large fish we have examined a living specimen in the 
Asakusa Aquarium from Misaki, and another from Giran, Formosa. 
It is occasionally taken off the rocky headlands of Southern Japan, 
but it is nowhere common. Our figure is taken from the Giran 
specimen. 
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6. HOLOCENTRUS (Artedi) Scopoli. 


Holocentrum Artepi, Seba, III, about 1738, nonbinomial (ru/rum). 
Holocentrus Gronow, Zoophyl, 1763, p. 65 (rostratus, nonbinomial). 


Holocenthrus (Groxow) Scopo.t, Int. Hist. Nat., 1777, p. 449 (misprint). 

Holocentrus Buocu, Ichthyol., 1V, 1790, p. 61 (sogo). 

Rhynchichthys Cuvier and VALENCIENNES, Hist. Nat. Poiss., VII, 1831, p. 503 
(pelamidis; young). 

Rhinoberyx Giii, Proc. Acad. Nat. Sci. Phila., 1862, p. 237 (brachyrhynchus; 
young; scales said to be 25; may represent a distinct genus). 

Holocentrum of authors generally. 

Body oblong, moderately compressed, the ventral outline nearly 
straight, the back a little elevated, the tail very slender. Head com- 
pressed, narrowed forward. Operculum with a strong spine above, 
below which the edge is sharply serrated; a strong spine at the angle 
of preopercle. Orbital ring, preorbital, preopercle, interopercle, sub- 
opercle, occiput, and shoulder girdle with their edges sharply serrate. 
Mouth small, terminal, the maxillary not extending to the middle of 
eye: the lower jaw projecting in the adult; in the young (which con- 
stitute the supposed genera Rhynchichthys and Rhinoberyx) the snout 
is much produced. Maxillary broad, striate, with a supplemental 
bone. Eye excessively large. Scales moderate, closely imbricated, 
the posterior margin strongly spinous. Lateral line continuous. 
Dorsal deeply emarginate, the spines usually 11, depressible in a 
groove; soft dorsal short and high; anal with 4 spines, the first and 
second quite small, the third very long and strong, the fourth smaller; 
caudal widely forked; both lobes with the rudimentary rays spine- 
like; ventrals large, I, 7, the spine very strong. Species numerous, 
remarkable for the development of sharp spines almost everywhere on 
the surface of the body. 

(OAos, whole; «évtpov, spine; spinous all over.) 

a. Scales 36 to 37. 

b. Color red, striped with white; spinous dorsal plain............: spinosissimus, 7. 

bb. Color red, striped with black; spinous dorsal with black blotches. .alboruber, 8. 
aa, Scales 48; color red, striped with darker; base of pectoral and tips of caudal 

WON 653 ombh ska gPU Serdar é4dalensaean iene awed s adage sweet ittodai, 9. 


7- HOLOCENTRUS SPINOSISSIMUS Schlegel. 
ITTODAI (NUMBER ONE PERCH). 


Holocentrus spinosissimus SCHLEGEL, Fauna Japonica, 1847, p. 22, pl. vir, A; Naga- 
saki.—Gtntuer, Cat. Fish., I, 1859, p. 41 (copied). 

Head, 2%; depth, 2%; D., XI, 13; A., IV, 9; P., I, 13; V., 1, 7. 
Scales 3-37 or 38-6. Body rather long, compressed, and covered with 
large, striated scales, rather rough to the touch. Head compressed, 
and the upper profile somewhat convex; eye large, its posterior margin 
nearer the gill-opening than the tip of the snout, 2% in the head and equal 
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to the maxillary; snout bluntly pointed, 2 in the eye; nostrils directly 
in front of the eye, and the posterior very large; mouth inclined, the 
maxillary expanded distally till it is 23 in the eye, and reaching below 
the first two-thirds of the eye; teeth in fine, roughened bands in the 
jaws; the lips rather thick and fleshy; the lower jaw projects but little; 
interorbital space concave above and equal to about three-fifths the 
eye; bones on the head rough, striated, and with the edges serrated; 
two opercular spines; preoperculum with its lower angle with a strong 
backward spine; five rows of scales on the cheeks; preorbital spine 
strong; gill-opening large; gill-rakers 7+10, rather short and most of 
them poorly developed. Dorsal before the edge of the gill-opening 
and the pectoral, the third and fourth spines the highest; soft dorsal 
highest in front and nearly as high as the spinous dorsal; third anal 
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FiG. 3.—HOLOCENTRUS SPINOSISSIMUS. 


spine very strong and long, though not as long as the longest rays, 
which are in front; pectoral a trifle shorter than the ventral, and about 
equal to the third anal spine; ventrals a little behind pectorals and 
with their tips reaching for nearly two-thirds the space between their 
bases and the origin of the anal; caudal emarginate, the lobes distinct; 
rudimentary caudal rays several and developed as graduated spines 
above and below; lateral lines inclosed from the head to the base of 
the caudal; caudal peduncle compressed, about two-thirds the eye. 

Color plain brown in alcohol, with traces of 9 longitudinal silvery 
bands, and the cheeks and opercles silvery. Length 7 inches. Here 
described from two examples from Wakanoura. 


Color in life brilliant scarlet, with white stripes, one stripe extending 
obliquely below the eye. 
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This beautifully colored fish is occasionally taken on rocky shores 
in the Kuro Shiwo, of southern Japan. Our specimens are from 
Wakanoura, where it is common in the open water. 

(spinusissimus, most spiny.) 


8. HOLOCENTRUS ALBORUBER Lacépéde. 


? Sciena rubra ForskA, Descr. Anim., 1775, p. 48; Red Sea. 

? Perca rubra Scuneiwer, Syst. Ichth., 1801, p. 90 (after Forskal). 

? Holocentrus ruber Ritprey, Atl., 1828, p. 83, pl. xxu, fig. 1; Red Sea. 

Holocentrum rubrum Gittnruer, Cat. Fish., I, 1859, p. 35 (in part?); Amboina, 
Japan, Louisiades, Philippines, China, India, Red Sea.—Bueexer, Atl. Ichth. 
IX, pl. m1, fig. 4. 

( Holocentrum rubrum Day, Fishes India, pl. x1, fig. 4, is apparently some other 
fish. ) 

Holocentrum rubrum Isuikawa, Prel. Cat., 1897, p. 58; Miyakoshima. 

Holocentrum alborubrum Lactrkpe, Hist. Poiss., 1V, 1803, p. 372; China Seas, 
from a Japanese print.—Ricuarpson, Ichth. China, 1846, p. 223; Canton. 

? Perca praslin Lactrkpve, Hist. Poiss., IV, 1803, p. 418; New Britain. 

? Holocentrum orientale Cuvier and VALENCIENNES, Hist. Poiss., III, 1829, p. 197; 
VII, p. 497; Red Sea, Pondicherry. 

? Holocentrum marginatum Cuvier and VALENCIENNES, Hist. Poiss., III, 1829, p. 
216; India. 


Head, 24; depth, 24; D., XI, 13; A., 1V, 10; P., I, 13; V., I, 7. 
Lateral line 3-36-7. Body elongate, compressed, and covered with 
rather large ctenoid scales. Head moderate, the upper profile strongly 
convex over the eyes; eye large, 2% in the head and impinging upon 
the upper profile; snout pointed, a little over half the eye; mouth 
terminal, inclined, the lower jaw slightly projects, and the maxillary 
does not reach the middle of the eye; teeth minute and in bands in the 
jaws; nostrils directly in front of the eye and the posterior very much 
the larger; cheeks with 4 rows of scales; interorbital space slightly con- 
cave; opercles with two strong spines; the preoperculum with a single 
strong spine below, and the preorbital spine short; head more or less 
striate, and with the edges of the bones more or less denticulate; gill- 
opening large; gill-rakers 6-10, slender, pointed, rather poorly devel- 
oped. Dorsal about over the pectorals, the spinous fin rather high, 
highest in the middle and in front; soft dorsal about over the spinous 
anal, the anterior rays the highest, but not as high as the anterior rays 
of the soft anal, which are also the highest of that fin; third anal spine 
strong, long, and at least equal to the highest anal ray; pectorals 
shorter than the ventrals, about 13 in the head; ventrals behind the 
pectorals; the spine a little more than two-thirds the length of the fin, 
and its tip not reaching the vent; caudal forked, the lobes produced; 
rudimentary caudal rays as 4 graduated spines above and below. Lat- 
eral line nearly concurrent with the back to the base of the caudal; 
caudal peduncle compressed, about 14 in the eye. 

Color in alcohol brown, dark and deep above, the sides with about 
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9 longitudinal broad bands following the course of the scales; dorsal 
light, with the membrane between the first 3 spines, with a broad 
blackish band above, which is continued on the membrane of the rest 
of the fin asa broad black blotch in front of each spine; membrane, 
including the fourth anal spine to the first soft ray, black; edge of the 
caudal above and below brownish; the head above is more or less uni- 
form brownish; the lower surface of the body has a silvery appear- 
ance; membrane between the ventral spine and the first ray white. 

In life the species was deep red with white longitudinal stripes. 

Length about 5% inches. Here described from an example from 
Okinawa, Riukiu. 

Of this strongly marked species we have one specimen from Nafa, in 
Okinawa. It agrees fairly with Giinther’s description of //olocentrus 
ruber, or rather with the Japanese, Louisiade and Amboina specimens, 
having the anal spine 5 in total length, not 44, as in the Red Sea 
example, presumably typical of //. ruber. In Bleeker’s figure the 
preopercular spine is represented as much longer than in our examples. 
Day’s description and figure differ so much that we suppose them to 
belong to another species. In view of the uncertainty as to the iden- 
tity of the Japanese form with Holocentrus ruber of the Red Sea, we 
retain provisionally the name /olocentrus alboruber, which seems to 
admit of no doubt. The species may however prove fully identical 
with Holocentrus ruber. 

(albus, white; ruber, red.) 


9. HOLOCENTRUS ITTODAI Jordan and Fowler, new species. 


Head 3}; depth 24; D., XI, 14; A., IV, 11; P., I, 13; V., I, 7. 
Lateral line 3-48-7. Body elongate, compressed, and covered with 
small, ctenoid scales. Head rather small, the upper profile strongly 
convex over the eyes; eye very large, 24 in the head, and impinging 
upon the upper profile; snout pointed, about 2 in the eye; mouth 
small, inferior and inclined, the maxillary not reaching to the middle 
of the eye; teeth minute and in bands on the jaws; nostrils directly in 
front of the eye and the posterior very much the larger; interorbital 
space slightly concave, cheeks with 5 rows of scales; opercles with 2 
strong spines; the preoperculum with a single strong spine below, and 
the preorbital spine short: head more or less striate and with the 
edges of the bones finally denticulate. Gill-opening large, the gill- 
rakers 5+11, slender, pointed, rather poorly developed. Dorsal about 
over the pectoral, the spinous fin rather high, highest in the middle; 
soft dorsal beginning over the origin of the spinous anal, the anterior 
rays the highest, but not as high as the anterior rays of the soft anal, 
which are also the highest of that fin; third anal spine strong, long, 
and equal to the highest soft ray; pectorals shorter than the ventrals, 
about 14 in the head and about equal to the third anal spine; caudal 
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forked, the lobes produced; rudimentary caudal rays as 4 graduated 
spines above and below. Lateral line inclined to the base of the caudal; 
caudal peduncle compressed, about 14 in the eye. 

Color réd in life, in aleohol brown, the sides with 11 white longi- 
tudinal bands following the course of the scales; spinous dorsal with 
2 narrow white longitudinal band running not far from the base of 
the fin, above which in front is a broad blackish band, distinct between 
the first 3 spines only. 

Total length 44§ inches. Here described from a specimen from 
Okinawa, Riukiu. 





Fic. 4.—HOLOCENTRUS ITTODAI. 


Of this species we have a single example from Nafa, in Okinawa. 
It is apparently nearest to J/olocentrus diadema, but it is markedly 
different in color. 

(ittodai, number one Tai or Porgy; /tto, meaning number one among 
many, (probably for its beauty.) 


Family 1V. POLYMIXUD. 
BARBUDOS. 


Body rather elongated and compressed; scales not serrated; lateral 
line continuous with back; head compressed, and with a decurved pro- 
file; preoperculum serrated; mouth with a lateral and nearly horizon- 
tal cleft; teeth villiform, on both jaws and on palate; branchiostegal 
apertures large, the gill-membranes separate, free from the isthmus; 
branchiostegals 4; dorsal moderately elongated, with several spines, 
increasing backward; anal opposite the posterior portion of dorsal, 
armed with 3 or 4 spines; pectorals with branched rays; ventral fins 
thoracic, each with a spine and 6 or 7 rays. Vertebre in increased 
Proc. N. M. vol. xxvi—02 


2 
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number (29). The family is distinguished by the combination of chin 
barbels, increased number of rays, and small number of branchioste- 
gals. The increased number of ventral rays and the structure of the 
fins points plainly to Berycoid affinities. According to Boulenger, the 
skeleton is essentially that of Beryx, and the species resemble Mul- 
lide in the peculiar hyoid barbels, but in no other regard. 

A single genus, with a few species, inhabiting rather deep waters in 
the tropical Atlantic and Pacific. 


7. POLYMIXIA Lowe., 


Polymixia Lowe, Trans. Cambr. Phil. Soe., 1838, p. 198 (nobilis). 

Nemobrama VALENCIENNES, Berher-Webb and Berthelot, Ichth. Iles. Canar., 
1844, p- 40 (webbii). 

Dinemus Pory, Memorias II, 1860, p. 160 (venustus), 


Characters of the genus included above. 
(zohvs, many; “t&is, mixing; a mixture of the characters of many 
groups. ) 
10. POLYMIXIA JAPONICA Steindachner. 


GINME (SILVER EYE). 


Polymixia japonica SveiNDACHNER, Fische Japans, I, 1883, p. 12, pl. 1v, fig. 2, 
1883; Tokyo.—Isnikawa, Prel. Cat., 1897, p. 58; Tokyo. 

Head 2% to 3; depth 2% to 2%; D., V, 33 to 34; A., IV, 15 to 16; 
P.. I, 15 to 16;'V., 1, 6. Seales 7-60-16. Body long, compressed, 
with the anterior profile convex and descending from the eye to 
the snout; posterior profile gradually descending to the caudal fin; 
posterior profile nearly straight. Scales small and rough. Head 
compressed and more or less scaly; eye large, 3 in the head and 14 
in the maxillary; snout short, very obtuse, produced, about 1%- in 
eye and 3 in the maxillary; mouth large, inferior, the maxillary 
expanded distally until a little more than half the eye and reaching 
a short distance behind the eye; jaws with broad, rough patches of 
minute teeth; mandibular barbels reaching the ventrals in smaller 
specimens; suborbital narrow, about one-third the eye; nostrils close 
together in front of the eye, the posterior an elongate slit, the 
anterior rounded and covered by a flap; interorbital space convex, 
scaled till even with the front margin of the eye, a little less than the 
eye and 2 in the maxillary; preoperculum and operculum scaly. Gill- 
opening large, the gill-rakers 5+, moderate, compressed. Origin of 
the dorsal nearer the tip of the snout than the base of the caudal; the 
spinous dorsal with weak spines, graduated to the last, which is the 
longest and more than half the length of the highest soft rays which 
includes the first 7 or 8, the rest of the soft dorsal being low and of 
uniform height; anal spines weak and graduated to the fourth or 
longest; first anal ray the longest, higher than the fourth anal spine, 
and similar in shape to the dorsal; pectorals low, short, reaching 
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beyond the first dorsal rays and about equal to the maxillary; ven- 
trals short, beginning in front of the dorsal and extending for about 
four-ninths the distance between their own bases and the origin of the 
anal; caudal deeply forked and the lobes pointed. Lateral line oblique 
to the caudal peduncle, where it runs straight to the base of the 
caudal. Caudal peduncle compressed and equal to the eye. 

Color in alcohol brown, above and on the back darker and richer; 
on the sides series of longitudinal stripes of silvery; base of the pee- 
toral black, together with the caudal lobes and the upper portion of 
the anterior soft dorsal rays; peritoneum black. 

Length 8+ inches. Here described from examples from Misaki. 

Our numerous specimens were taken at Misaki on long lines by 
Kumakichi Aoki, the fisherman collector of the marine laboratory of 
the Imperial University of Tokyo. ‘The species is sufficiently distinct 
from Polymixia lowei of the Atlantic, having smaller scales and larger 
fins. It is known to fishermen as G/nme or Silver Eye. 


Family V. MONOCENTRID.E. 
PINE-CONE FISHES. 

The characters of the family are those of the single genus, Monocen- 
iris. Two species are known, Japanese and Australian. The single 
genus is notably unlike any other kind of fish whatever, but it seems 
to be nearest the Berycoids. 


8. MONOCENTRIS Sehneider. 


Monocentris Scuxewer, Syst. Ichth., 1801, p. 100 (carinatus) 
Lepisacanthus Lactrkpe, Hist. Nat. Poiss., III, 1802, p. 321 (japonicus). 

Body short, deep, compressed, covered with very large bony scales, 
joined to form a coat of mail. Snout blunt, rounded, protruding 
beyond the mouth; mouth moderate, villiform; teeth on jaws and 
palatines, none on vomer; eye moderate; branchiostegals 8; opercular 
bones entire; suborbitals with radiating ridges. Dorsal spines iso- 
lated; soft dorsal moderate; ventrals reduced to a strong spine and 3 
soft rays. Caudal not forked. According to Boulenger, the skeleton 
of Monocentris show some aflinity to that of the Berycidx, but differs 
considerably in ‘‘ the total absence of ribs on any of the vertebree ante- 
rior to the seventh.” 

(“ovos, one; KévTpor, spine.) 


1r. MONOCENTRIS JAPONICUS (Houttuyn). 


MATSUKASA UWO (PINE-CONE FISH); MATSUKASAGO (PINE SCULPIN) ; 
TAIMUKO-NO-GENPACHI¢ (DICK, THE BRIDEGROOM FISH). 
Gasterosteus japonicus Houttuyn, Act. Soc. Harl., XX, 1782, pl. 11, p. 329, Nagasaki. 
Sciena japonica (cataphracta) Taunspere, Nor. Act. Sci. Suec., XI, 1790, p. 102, 
pl. 11; Nagasaki. 


@ Genpachi, a boy’s name corresponding to Tom or Dick, 
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Monocentris cataphracta BLerKxer, Kon. Ak. Wet. Amob., 1853, p. 5; Kaminoseki. 

Lepisacanthus japonicus Lactrkpgr, Hist. Nat. Poiss., III, 1802, p. 321 (after 
Houttuyn). 

Monocentris japonicus Cuvier and VALENCIENNEs, Hist. Poiss., IV, 1829, p. 461, 
pl. xcvi1; Japan (Coll. Tilesius)—ScuLeceL, Fauna Japonica, 1847, p. 50, 
pl. xxu, fig. 1; Nagasaki—Sremnpacuner, Fische Japans, I, 1883, p. 9; Enos- 
hima, Nagasaki, Kanagawa, Philippines. 

Monocentris carinata Scuneiwer, Syst. Ichth., 1801, p. 100, pl. xx1v; Japan (called 
Monocentris cataphracta on plate). 

Head 24 to 24; depth 1§ to 12; D., V or Vi; 11 to 12; A. 10; P. I, 
13; V,13; scales 2-12 tol4-4. Body deep, compressed, covered with 
large scales, which are very roughly striated and each with a median 
keel armed with a series of several backwardly projecting short spines, 
so as to form 7 rows along the sides; there is a ventral keel similar to 
the scales along the sides. Head without scales but very rough, the 
ridges elevated and with papillose skin stretch ng from one to the 
other, leaving large mucous cavities underneath; the depth of the head 
about equal to its length; eye a little in front of the middle, 34 in the 
head, greater than the snout, and 14 in the interorbital space; nostrils 
directly in front of the eye, the posterior very much the larger; snout 
very round, obtuse, and projecting beyond the mouth; the mouth 
large, oblique, and inferior, with the maxillary extending to below 
the posterior margin of the eye; jaws without teeth; interorbital space 
roundly convex; gill-opening rather large, with well-developed flap 
and forming a free fold across the isthmus; gill-rakers somewhat 
numerous, slender, and at least as long as half of eye; the skin between 
the jaws below is coarsely papillose or fringed; origin of the dorsal a 
little behind the gill-opening; spinous dorsal composed of at least 3, 
very often 4, very robust, strong, pointed spines, inclined alternately 
somewhat to one side of the body or the other, the first always the 
shortest, and the second always the longest, the other dorsal spines 
obsolete; soft dorsal high in the middle with rounded edge; anal high 
in front and sloping behind; higher than the soft dorsal; pectorals 
low, 14 in the head; ventral spine very strong, long, 14 in the head, 
and reaching the anus caudal with both lobes pointed, the edge emar- 
ginate; caudal peduncle a little less than the eye. 

Color in alcohol, pale brown; each scale with skin at its base black- 
ish, forming a reticulated pattern as it shows along the edges; jaws, 
blackish; several blackish bands radiating from the eye and around 
the opercles. Total length, 5 inches. 

Here described from Nagasaki examples. 

Color in life, coppery brown above and on the fins; sides and below, 
coppery yellow; outlines of scales, blackish. 

This extraordinary little fish is rather common in clear waters with 
rocky bottom off the coast of Japan. Our numerous specimens are 
from Tokyo, Misaki, Wakanoura, Sagami Bay, Suruga Bay, Nagasaki, 
and Nafa in Okinawa. 
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Houttuyn observes in regard to this species: ‘*] have never seen 
the equal of it.” It is certainly one of the most aberrant of all known 
fishes. 

SUMMARY. 
Famity I. Brerycrp®. 
1. Beryx Cuvier. 


1. decadactylus Cuvier and Valenciennes. 
2. splendens Lowe; Tokyo, Yokohama. 


Famity Il. TracuicHTayips. 
2. Gephyroberyx Boulenger. 


3. japonicus (Déderlein); Suruga Bay. ; 
3. Hoplostethus Cuvier and Valenciennes. 


4. mediterraneus Cuvier and Valenciennes; Sagami Bay, Suruga Bay, Kishyn. 


4. Paratrachichthys Waite. 


uo 


. prosthemius Jordan and Fowler; Suruga Bay. 
FamiLy III. HoLocentrip®. 
5. Ostichthys Jordan and Eyermann. 
6. japonicus (Cuvier and Valenciennes); Misaki, Giran. 


6. Holocentrus Seopoli 


. spinosissimus Schlegel; Wakanoura. 


we 


. aboruber Lacépede; Okinawa. 
). ittodai Jordan and Fowler; Okinawa. 


- 


Famity IV. Potymixips. 
7. Polymivria Lowe. 
10. japonica Steindacher; Misaki. 
FamiLy V. MoONocENTRID®. 
8. Monocentris Schneider. 


11. japonicus (Houttuyn); Tokyo, Misaki, Wakanoura, Suruga Bay, Nagasaki 


and Nafa. 











JAPANESE STALK-EYED CRUSTACEANS. 


By Mary J. Ratupun, 


Second Assistant Curator, Division of Marine Invertebrates. 


The collection here described was obtained by Dr. David S. Jordan 
and Mr. J. O. Snyder during the summer of 1900, while making a 
special investigation of the fishes of Japan under the auspices of the 
Hopkins Laboratory of Stanford University. The specimens were 
taken along shore, mostly in the seine. The new species number nine 
shrimps and one hermit crab. ‘To show the relation of the species 
of Parapenxus of the velutinus type, descriptions of two additional 
species in the U. S. National Museum are included. 

The drawings were made by Miss Sigrid Bentzon. The type speci- 
mens are in the U. S. National Museum. 


Order DECAPODA. 


Suborder BRACHYURA. 
Family OCYPODID 2. 
EUCRATE CRENATA de Haan. 


Cancer (Eucrate) crenatus pe Haan, Fauna Japon., Crust., 1835, p. 41, pl. xv, 
fig. 1. 

Eucrate crenata Atcockx, Jour. Asiatic Soc. Bengal, LXIX, 1900, p. 300, and 
synonymy. 


Wakanoura, Kii; 2 males, 1 female. 
CARCINOPLAX LONGIMANUS (de Haan). 


Cancer (Curtonotus) longimanus pe HAAN, Fauna Japon., Crust., 1835, p. 50, pi. 
vi, fig. 1. 

Carcinoplax longimanus A.cock, Jour. Asiatic Soc. Bengal, LXTX, 1900, p. 303, 
and synonymy. 


Wakanoura, Kii; 4 males, 3 females, large; 15 males, 13 females, 
medium. 


ie : — 
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CARCINOPLAX VESTITA (de Haan). 


Cancer (Curtonotus) vestitus pe Haan, Fauna Japon., Crust., 1835, p. 51, pl. v, 
fig. 3. 

Carcinoplax vestitus M1tLNe Epwarps, Ann. Sci. Nat. (3), Zool., XVIII, 1852, 
p. 164 [128]. 


Wakanoura, Kii: 6 males, 3 females. 


Family GRAPSID&. | 
HEMIGRAPSUS SANGUINEUS (de Haan). 


Grapsus (Grapsus) sanguineus DE Haan, Fauna Japon., Crust., 1835, p. 58, pl. 
xvI, fig. 3. 

Heterograpsus sanguineus MILNE Epwarps, Ann. Sci. Nat. (3), Zool., XX, 1853, 
p. 193 [159]. 


Tokyo, 9 males; Misaki, Sagami, 1 male; Wakanoura, Kii, 1 female. 
ERIOCHEIR JAPONICUS de Haan. 


Grapsus (Friocheir) japonicus pk Haan, Fauna Japon., Crust., 1835, p. 59, pl. 
XVII. . 
Eriochirus japonicus M1LNE Epwarps, Ann. Sci. Nat. (3), Zool., XX, 1853, p. 
176 | 142]. 
Aomori, Rikuoku; Same, Rikuoku; Wakanoura, Kii; Chikugo 
River, Kurume, Chikugo. 


PLATYGRAPSUS DEPRESSUS (de Haan). 


Grapsus (Platynotus) depressus DE Haan, Fauna Japon., Crust., 1835, p. 63, pl. 
vil, fig. 2. 
Platygrapsus depressus Stimpson, Proc. Acad. Nat. Sei. Phila., X, 1858, p. 104 [50]. 


Hakodate, Hokkaido. 


SESARMA (HOLOMETOPUS) HASMATOCHEIR (de Haan). 


Grapsus (Pachysoma) hematocheir pe HAAN, Fauna Japon., Crust., 1835, p. 62, 
pl. vu, fig. 4. 

Holometopus hematocheir M1tNek Epwarps, Ann. Sci. Nat. (3), Zool., XX, 1853, 
p. 188 [154]. 


Mogi, near Nagasaki. 


Family PILUMNID. 





LIAGORE RUBROMACULATA de Haan. 


Cancer (Liagore) rubromaculatus DE Haan, Fauna Japon., Crust., 1835, p. 49, 
pl. v, fig. 1.—Brrtrno.ip, Abh. Konigl. Ges. Wiss. Gottingen, ITI, 1845, p. 18. 


Wakanoura, Kii; 16 males, 9 females. 
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ATERGATIS OCYROE (Herbst). 


. v, Cancer ocyroe Hersst, Natur. d. Krabben u. Krebse, III, Pt. 2, 1801, p. 20, pl. 
Liv, fig. 2. 
852, Atergatis floridus Atcock, Jour. Asiatic Soc. Bengal, LX-VII, 1898, p. 98, and 


synonymy. 
Misaki, Sagami. 
XANTHO SCABERRIMUS Walker. 


Xantho scaberrimus WALKER, Jour. Linn. Soc. London, XX, 1887, pp. 109 and 
115, pl. vii, figs. 1-4. 
Xantho (Lophoxanthus) scaberrimus Avcock, Jour. Asiatic Soc. Bengal, LX. VII, 


pl. 1898, p. 116. 
- Wakanoura, Kii; 1 female. 
53, 
LEPTODIUS EXARATUS (Milne Edwards). 
ile. 
Chlorodius exaratus MILNE Epwarps, Hist. Nat. Crust., I, 1834, p. 402. 
Leptodius exaratus A. M1tNe Epwarps, Nouv. Arch. Mus. Hist. Nat. Paris, IV, 
1868, p. 71. 
NXantho (Leptodius) exaratus Avcocx, Jour. Asiatic Soc. Bengal, LX VII, 1898, 
ute p. 118, and synonymy. 
, P. Misaki, Sagami. 
ii Family PORTUNID. 
aS 


OVALIPES BIPUSTULATUS (Milne Edwards). 


Platyonichus bipustulatus M1LNE Epwarps, Hist. Nat. Crust., I, 1834, p. 437, pl. 
xvit, figs. 7-10. 
Corystes ( Anisopus) punctata pe Haan, Fauna Japon., Crust., 1835, p. 44, pl. m, 
pl. fig. 1. 
0) Ovalipes bipustulatus Ratueun, Proce. U. 8. Nat. Mus., XX1, 1898, p. 597. 


Same, Rikuoku. 


LIOCARCINUS STRIGILIS (Stimpson). 


Portunus ( Portunus) corrugatus pe HAAN, Fauna Japon., Crust., 1835, p. 40 (not 


62, P. corrugatus Leach). 
Portunus strigilis Stimpson, Proc. Acad. Nat. Sei. Phila., X, 1858, p. 38 [35]. 
353, 


Misaki, Sagami; Wakanoura, Kii; Nagasaki, Hizen. 

As compared to ZL. corrugatus (Leach), ZL. strigilis is longer and 
narrower—length 0.85 to 0.87 of width; in Z. corrugatus, length 
0.79 to 0.8 of width. The antero-lateral margin is relatively longer 
than the postero-lateral. The median tooth of the front is more tri- 
angular, its sides at right angles to each other, tip acute; in L. corru- 
gatus the sides form an obtuse angle, which is bluntly rounded. 

49, Dimensions.—Male, length 22.6 mm., width 26.6 mm.; female, 
length 26.2 mm., width 30 mm. Stimpson’s type was very small, 
said to be 0.28 of an inch long, 0.3 of an inch wide. This is probably 
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an error, as in his figure (unpublished) the carapace measures 13.5 
mm. long by 15.5 mm. broad; the figure is enlarged twice, making 
the actual measurements 6.75 mm. by 7.75 mm., or 0.26 by 0.3 inch. 


PORTUNUS PELAGICUS (Linnzus). 


Cancer pelagicus Linn xvs, Syst. Nat., 10th ed., I, 1758, p.626. 

Portunus pelagicus Fasricivs, Suppl. Ent. Syst., 1798, p. 367. 

Neptunus pelagicus Atcock, Jour. Asiatic Soc. Bengal; LX VII, 1898, p. 34, part; 
not all references to synonymy. 





Kawatana; 1 male, 1 female. 
PORTUNUS TRITUBERCULATUS (Miers). 


Portunus ( Neptunus) pelagicus pe Haan, Fauna Japon., Crust., 1835, p. 37, pls. 
1x and x. 

Neptunus trituberculatus Miers, Ann. Mag. Nat. Hist. (4), X VII, 1876, p. 221, 
and (5), V, 1880, p. 238. 

Neptunus (Neptunus) pelagicus var. trituberculatus OrtMANN, Zool. Jahrb., Syst. 
VII, 1893, p. 74. 

Wakanoura, Kii, 1 female; Yokohama, 1 male, 1 female, and Hako- 
date, 1 female, U. 5. Fish Commission steamer Albatross; Japan, 3 
males, 2 females. 

This form seems to me specifically distinct from /. pelagicus, of 
which 32 specimens have been examined. In /. trituberculatus, the 
granules of the carapace are much finer and more numerous. There 
is a very prominent lump on the postgastric and two on the cardiac 
region. The front has only two teeth between the inner orbital teeth, 
the two small teeth at the base of the epistomial spine being absent. 
The middle lobe of the supraorbital border is rounded, not dentiform 
nor spiniform. The anterior margin of the arm carries 4 (in one case 
8) spines. The length of the sixth abdominal somite in the male is 
greater than its proximal width; in /”. pelagicus less, or just equal to 
that width. The sternum of the female is coarsely granulate; carine 
of second and third abdominal segments laterally strongly produced 
in an acute tooth or spine. 





PORTUNUS GLADIATOR Fabricius. 


Portunus gladiator Fasrictvs, Suppl. Ent. Syst., 1798, p. 368. 
Neptunus (Amphitrite) gladiator A.cock, Jour. Asiatic Soc. Bengal, LX VIII, 
1899, p. 35, and synonymy. 

Wakanoura, Kii; 1 male, 1 female. 

Amphitrite media Stimpson, as figured by him in his unpublished 
report on the Crustacea of the North Pacific Exploring Expedition, 
differs from /” gladiator in the nearly equal and equally advanced 
teeth of the front, the appressed and overlapping antero-lateral teeth, 
the shorter lateral spine. 
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PORTUNUS HASTATOIDES Fabricius. 


Portunus hastatoides Faxsricivs, Suppl. Entom. Syst., 1798, p. 368. 
Neptunus ( Hellenus) hastatoides ALcock, Jour. Asiatic Soc. Bengal, LX VIII, 1899, 
p. 38, and synonymy. 
Wakanoura, Kii, 1 young male, 1 female; Nagasaki, Hizen, 4 males, 
5 females. 


CHARYBDIS JAPONICA (A. Milne Edwards). 


Portunus ( Charybdis) 6—dentatus pe Haan, Fauna Japon., Crust., 1835, p. 41, 
pl. xu, fig. 1. Not Cancer sexdentatus Herbst. 

Goniosoma japonicum A. Mitng Epwarps, Arch. Mus. Hist. Nat. Paris, X, 1861, 
p- 373. 


Matsushima, Rikuzen; Tokyo; Wakanoura, Kii; Onomichi, Bingo; 
Nagasaki, Hizen. 
CHARYBDIS MILES de Haan. 


Portunus (Charybdis) miles pe Haan, Fauna Japon., Crust., 1835, p. 41, pl. x1, 
fig. 1. 

Charybdis (Goniosoma) miles Avcock, Jour. Asiatic Soc. Bengal, LX VIII, 1899, 
p. 62, and synonymy. 


Wakanoura, Kii. 
CHARYBDIS VARIEGATA | Fabricius). 


Portunus variegatus Faxsricius, Suppl. Ent. Syst., 1798, p. 364. 
Charybdis (Goniosoma) variegata Atcock, Jour. Asiatic Soc. Bengal, LX VIII, 
1899, p. 60, and synonymy. 


Wakanoura, Kii, 1 male, 1 female; Nagasaki, Hizen, 2 males, 1 
female. 

The specimens have been compared witha photograph of Fabricius’s 
types in the museum at Copenhagen. 


CHARYBDIS TRUNCATA (Fabricius). 


Portunus truncatus Fasricivus, Suppl. Ent. Syst., 1798, p. 365. 

Portunus ( Thalamita) truncatus pe Haan, Fauna Japon., Crust., 1835, p. 43, pl. u, 
fig. 3, and pl. x, fig. 3, male only. 

Goniosoma ornatum A. Mitne Epwarps, Arch. Mus. Hist. Nat. Paris, X, 1861, 

pp. 376 and 385. Not G. truncatum A. Milne Edwards, Arch. Mus. Hist. Nat. 

Paris, X, 1861, pp. 380 and 385, pl. xxxtv, fig. 4. 

Charybdis ( Goniohellenus) ornata Avcock, Jour. Asiatic Soc. Bengal, LX VIII, 1899, 
p. 64, and synonymy. 

Charybdis (Gonioneptunus) truncata Borrapaite, Fauna and Geog. Maldive and 
Laccadive Arch., I, 1902, p. 200. 


Wakanoura, Kii; Nagasaki, Hizen. 
The specimens were compared with a photograph of the Fabrician 
type. 
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CHARYBDIS SUBORNATA (Ortmann). 






Portunus ( Thalamita) truncatus pe Haan, Fauna Japon., Crust., 1835, p. 43, 
pl. xu, fig. 3, female only; 1849, p. 244. 

Portunus ( Charybdis) truncatus, varietas, bE Haan, Fauna Japon., Crust., 1838, 
p. 65, pl. xvim, fig. 2. 

Gonioneptunus subornatus OrTMANN, Zool. Jahrb., Syst., VII, 1893, p. 79, pl. 1m, 
fig. 9. 

Charybdis (Gonioneptunus) truncata Avcock, Jour. Asiatic Soc. Bengal, LX VIII, 
1899, p. 67. Not Goniosoma truncatum A. Milne Edwards, Arch. Mus. Hist. 
Nat. Paris, X, 1861, pp. 380 and 385, pl. xxxrv, fig. 4. 












Wakanoura, Kii; Onomichi, Bingo. 














THALAMITA SIMA Milne Edwards. 


Thalamita sima Mutne Epwarps, Hist. Nat. Crust., I, 1834, p.460.—Atcock, Jour. 
Asiatic Soc. Bengal, LX VIII, 1899, p. 81, and synonymy. 

Portunus ( Thalamita) arcuatus pe Haan, Fauna Japon., Crust., 1835, p. 43, pl. 1, 
fig. 2; pl. xm, fig. 1. 


Misaki, Sagami; Nagasaki, Hizen. 


Family CANCRID2. 
TELMESSUS ACUTIDENS (Stimpson). 


Cheiragonus acutidens Stimpson, Proc. Acad. Nat. Sci. Phila., X, 1858, p. 40 [37]. 
Telmessus acutidens Benepvict, Proc. U. 8. Nat. Mus., XV, 1892, p. 228, pl. xxv1, 
fig. 1, and synonymy. 


Mororan, Hokkaido; Hakodate, Hokkaido (many young); Aomori, 


Rikuoku. 
Family MAIID. 


HUENIA PROTEUS de Haan. 


Maja ( Huenia) elongata pe Haan, Fauna Japon., Crust., pl. xxi, figs. 4, 5.4 


Maja ( Huenia) heraldica pe Haan, Fauna Japon., Crust., pl. xxi, fig. 6.4 

Maja (Huenia) proteus pe Haan, Fauna Japon., Crust., 1839, p. 95. 

Huenia proteus Atcocx, Jour. Asiatic Soc. Bengal, LXIV, 1895, p. 195, and 
synonymy. 





Nagasaki, Hizen. 





PUGETTIA QUADRIDENS (de Haan). 






Pisa ( Halimus) quadridens pk Haan, Fauna Japon., Crust., pl. xxrv, fig. 2, 1838. 

Pisa ( Halimus) incisa pe Haan, Fauna Japon., Crust., pl. xxtv, fig. 3, 1838. 

Pisa ( Menaethius) incisa pe Haan, Fauna Japon., Crust., pl. G. 

Pisa (Menaethius) quadridens pe Haan, Fauna Japon., Crust., pl. G. 

Pisa (Menoethius) quadridens pe Haan, Fauna Japon., Crust., 1839, p. 97. 

Pisa ( Menoethius) incisus pe Haan, Fauna Japon., Crust., 1839, p. 98. 

Pugettia quadridens Ratusun, Proc. U. 8. Nat. Mus., XVII, 1894, p. 71, and 
synonymy. 


Hakodate, Hokkaido, and Misaki, Sagami; specimens of typical form. 













« Specific name corrected in text. 
» Pp. 65-72 and pls. xxiv, E and Fr, Fauna Japon., Crust., appeared in 1838, accord- 
ing to Bull. Sci. Phys. Nat. Neerlande, Aug. 31, 1838. 
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DOCLEA CANALIFERA Stimpson. 
Doclea canalifera Stimpson, Proc. Acad. Nat. Sci. Phila., IX, 1857, p. 217 [23].— 
Avcock, Jour. Asiatic Soc. Bengal, LXIV, 1895, p. 228. 
Doclea japonica OrtMaNN, Zool. Jahrb., Syst., VII, 1893, p. 46, pl. mu, fig. 4.— 
Axcock, Jour. Asiatic Soc. Bengal, LXIV, 1895, p. 227. 

Wakanoura, Kii; 3 males, 3 females. 

The two largest males agree with descriptions of D. japonica; in 
the four smaller specimens, however, the spines are all better devel- 
oped, the posterior of the branchial spines being the largest one on 
the lateral margin. Stimpson’s description was based on a young 
male, of which a figure was made, but is yet unpublished. 


HALIMUS DIACANTHUS (de Haan). « 
Pisa (Naxia) diacantha pe Haan, Fauna Japon., Crust., 1838, pl. xxrv, fig. 1; 
1839, p. 96, and pl. G. 
Hyastenus diacanthus Avcock, Jour. Asiatic Soc. Bengal, LXIV, 1895, p. 210, and 
synonymy. 


Wakanoura, Kii; Nagasaki, Hizen. 


MICIPPA PHILYRA (Herbst). 
Cancer philyra Hersst, Natur. Krabben u. Krebse, III, Pt. 3, 1803, p. 51, pl. 
Lv, fig. 4. 
Micippa philyra Aucockx, Jour. Asiatic Soc. Bengal, LXIV, 1895, p. 249, and 
synonymy. 
Wakanoura, Kii. 
MICIPPA THALIA (Herbst). 
Cancer thalia Hersst, Natur. Krabben u. Krebse, II], Pt. 3, 1803, p. 50, pl. 
Lyin, fig 3. 
Micippa thalia Avcock, Jour. Asiatic Soc. Bengal, LXIV, 1895, p. 251, and 
synonymy. 


Nagasaki, Hizen. 


Family PARTHENOPID 2. 
LAMBRUS VALIDUS de Haan. 


Parthenope (Lambrus) valida pe Haan, Fauna Japon., Crust., 1839, p. 90, pl. xx1, 
fig. 1, and pl. xxn, fig. 1. 
Lambrus validus OrtMANN, Zool. Jahrb., Syst., VII, 1893, p. 414, and synonymy. 


Wakanoura, Kii. 
LAMBRUS LACINIATUS de Haan. 


Parthenope (Lambrus) laciniata pe HAAN, Fauna Japon., Crust., 1839, p. 91, pl. 
xxul, figs. 2 and 3 (valida on plate). 

Lambrus laciniatus Ortmann, Zool. Jahrb., Syst., VII, 1893, p. 415, and 
synonymy. 


Wakanoura, Kii; Onomichi, Bingo; Nagasaki, Hizen. 


@1 have shown elsewhere (Proc. Biol. Soc. Wash., XI, 1897, p. 157) that Hyastenus 
is a synonym of Halimus. 












PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVI. 


Family CALAPPID. 


CALAPPA PHILARGIUS (Linnzus). 







Calappa philargius A.cock, Jour. Asiatic Soc. Bengal, LXV, 1896, p. 
synonymy. 





Nagasaki, Hizen; 1 female. 





Family MATUTID. 


MATUTA LUNARIS ( Forskal). 




















Cancer lunaris ForskA., Descriptiones Animalium, 1775, p. 91. Not C. /unaris 
Rumph, 1705. 
Cancer victor Fasricius, Ent. Syst., I1, 1793, p. 449. 
Matuta victor Fasricivs, Suppl. Ent. Syst., 1798, p. 369.—Aucock, Jour. Asiatic 
Soc. Bengal, LX’V, 1896, p. 160, and synonymy. 
Nagasaki, Hizen; 1 female. 
Matuta lunaris A\cock® should be known as M. planipes Fabricius. 
The original of Herbst’s pl. v1, fig. 44, is probably not extant; it was 
not to be found during my visit to the Berlin Museum in 1896. 


Family LEUCOSIID.E. 
PERSEPHONA FUGAX (Fabricius). 

Myra fugax Avcock, Jour. Asiatic Soc. Bengal, LXV, 1896, p. 202, and synonymy. 
Wakanoura, Kii (numerous); Nagasaki, Hizen. 
I think that the genus Myra Leach is not distinct from Lersephona 

Leach. 
LEUCOSIDES LONGIFRONS (de Haan). 
Leucosia longifrons Avcock, Jour. Asiatic Soc. Bengal, LXV, 1896, p. 220, and 
synonymy. 


Wakanoura, Kii; 1 male. 
Leucosides Rathbun, 1897,? was substituted for ZLeucosia Leach, not 
Leucosia Fabricius, restricted by Latreille. 


ARCANIA SEPTEMSPINOSA (Fabricius). 






Arcania seplemspinosa Avcock, Jour. Asiatic Soc. Bengal, LXV, 1896, p. 265, and 





synonymy. 
Kii. 


ARCANIA UNDECIMSPINOSA de Haan. 











Wakanoura, 






Arcania undecimspinosa Avcock, Jour. Asiatic Soc. Bengal, LXV, 1896, p. 266, 
and synonymy. 







Wakanoura, Kii; Nagasaki, Hizen. 





«Jour. Asiatic Soc. Bengal, LXV, 1896, p. 161. 
> Proc. Biol. Soc. Wash., XI, p. 160. 
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Family DORIPPID. 
DORIPPE DORSIPES (Linnzus). 
and Dorippe dorsipes Avcocx, Jour. Asiatic Soc. Bengal, LXV, 1896, p. 277, and 
synonyiny. 
Wakanoura, Kii; Nagasaki, Hizen. 
DORIPPE JAPONICA de Siebold. 
Dorippe japonica DE SieBoip, Spicilegia Faunze Japonicz, 1824, p. 14.—FEeRvssac, 
Bull. des Sci., IV, 1825, p. 87.—pe Haan, Fauna Japon., Crust. , 1849, p. 122. 
' Dorippe callida pe Haax, Fauna Japon., Crust., pl. xxx1, fig. 1.¢ Not Fabricius. 
nares 
Wakanoura, Kii; 2 females. 
iatic DORIPPE GRANULATA de Haan. 
Dorippe sima pe Haan, Fauna Japon., Crust., pl. xxx1, fig. 2.4 Not Milne 
Edwards. 
US Dorippe granulata bE HAAN, Fauna Japon., Crust., 1839, p. 122. Not D. granu- 
a lata Aleock, Jour. Asiatic Soc. Bengal, LXV, 1896, p. 279. 
was 


Minyako, Rikuzen; Wakanoura, Kii; Nagasaki, Hizen. 

D. granulata is very different from 7). facchino (Herbst). The 
surface of the carapace is covered with granules, especially dense on 
the branchial regions, smallest on the protogastric and frontal regions, 
absent from the sulci and from the margin of the gastric region. The 
ymy. width between the tips of the exorbital teeth is only half or less than 
ih ialf the greatest width of the carapace. The spine at the lower inner 


Ca a gle of the orbit is very short, not nearly as advanced as the front. 
ihe roof of the endostomial canal projects as a slight rim beyond the 
front. The outer surface of the chelipeds is granulate except on the 
lingers, and, in the female and the smaller cheliped of the male, on 

, and the lower central and distal portion of the palm. The margins and 
carine of the second and third pairs of legs, save on the dactyli, are 
granulate, the granules very fine on the propodi. 

» hot Dimensions.—Male, length 28.3 mm., width 32.5 mm., exorbital 
width 14.6 mm., length of second ambulatory leg 76 mm. Female, 
length 24.6 mm., width 27.6 mm., exorbital width 13.4 mm., length of 
second ambulatory leg 65 mim. 

5, and 

Suborder ANOMURA. 
Family RANINIDX. 
RANINA RANINA (Linnezus). 
». 266, Cancer raninus Linx Xus, Syst. Nat., 10th ed., 1, 1758, p. 625. 


Ranina scabra, serrata, and dentata of authors. 


Misaki, Sagami, 1 male, 1 female; Nagasaki, Hizen, 1 male. 








@ Specific name corrected in text. 
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Family DROMIID. 


DROMIA DORMIA (Linnzus). 







Cancer Dormia Linnxus, Ameen. Acad., VI, 1763, p. 413; Syst. Nat., 12th ed., 
I, Pt. 2, 1767, p. 1048. 

Dromia Rumphii Avcock, Jour. Asiatic Soc. Bengal, LX VIII, 1899, p. 137, and 
synonymy. 







Wakanoura, Kii; 1 male. 
Family LATREILLUDZ. 


LATREILLIA VALIDA de Haan. 

























Latreillia valida pe Haan, Fauna Japon., Crust., 1839, p. 107, pl. xxx, fig. 1.— 
Henperson, Challenger Rept., X X VII, 1888, p. 24. 
Wakanoura, Kii; 1 female with ova, lacking the chelipeds. The 
frontal spines have a subterminal spinule. 


Family LITHODID. 
CRYPTOLITHODES EXPANSUS Miers. 


Cryptolithodes ecpansus Migrs, Proc. Zool. Soc. London, 1879, pp. 21 and 47. 


Minyako, Rikuzen, 1 male. 

Length 51.6 mm., length of rostrum 9.5 mm., width 78.9 mm.; 

length measured from outer angle of orbit backward 45 mm. 
Carapace transversely oblong, without lateral angles, covered with 
minute vesicular sete springing from minute puncte, and also with 
larger puncte. There is a 
= prominent protuberance on 
Sedan J Pag the cardiac region, and one 
; \ on either side of it on the 
/ branchial region, the three 
forming a transverse series 
( and springing from a com- 
mon base. A similar prom- 
inence occupies the gastric 
region, and through it a 
median ridge runs on to the 
distal half of the rostrum. 
The anterior half of each 
lateral expansion is occu- 
pied by a low prominence which is tuberculated. The right expansion 
is a little larger than the left. The margin of the carapace is furnished 
with small blunt teeth or tubercles at irregular and remote intervals; 
these number about 34, the largest ones being at the outer angle of the 
orbit. The rostrum is moderately deflexed, projects well beyond the 
anterior margin of the carapace, is nearly as long as its width at base, 







Fic. 1.—CRYPTOLITHODES EXPANSUS, OUTLINE OF 
CARAPACE, X 4. 
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sides gradually converging and slightly convex, extremity truncate, 
save for a small median tubercle. 
The eyes reach half the length of the rostrum. The second segment 
ed., of the outer antenne has a bispinose outer crest, one spine pointing 
forward, the other backward. The acicle is much broader than its 
and axial length; its distal margin (which is directed obliquely) is concave. 
In the left cheliped (the right is missing), the basis and ischium are 
tuberculous below; merus tricarinate, the inner carina cut into 4 irreg- 
ular teeth, and continuing a similar carina on the ischium; the upper 
surface of the carpus is rough, the inner margin and angle laminar, 
the outer carina blunt, a blunt tooth at lower distal angle. Palm and 
fingers tuberculous inside and out, a sharp carina on upper surface of 


1.— ‘ . . ° ‘ 
palm, ending distally in an acute conical tooth, a blunt carina on lower 

The niurgin of propodus. Fingers considerably longer than upper margin 
vf palm, almost meeting when closed, dactylus carinated above, carina 
ending proximally ina lobe. The ischium of the ambulatory legs is 
provided with a tooth on the posterior distal angle of the upper mar- 
gin, this tooth increasing in size from the first to the third pair. Mar- 
gins of succeeding joints broadly laminate; the meri with 1 superior 
and 2 inferior lamin, carpi with 1 superior, propodi and dactyli with 
] superior and 1 inferior. The legs in a natural position are concealed, 

— but when extended, the last and half of the penult segment reach beyond 
the carapace. 

with The length of the abdomen exceeds by a small particle its width at 

with base. The first segment is very short, almost linear; its width is less 

tom than half the width of the second. The second has a median suture 

eon and each half is ventrally concave. The sutures between the lateral 

sata plates alternate with those between the segments. The third to sixth 

1 the segments, inclusive, taken together are concave; the third is narrow 

aoe and transversely sulcate. 

eries 

com- ‘ Family PAGURID.F. 

ae DARDANUS Paulson. 

stric 

it a Pagurus Fasricius, Syst. Entom., 1775, p. 410 (part).—Srimpsox, Proc, Acad, 

o the | Nat. Sci. Phila., X, 1858, p. 233 [71]. 

rum. Dardanus Pacison, Crust. Red Sea, 1875, p. 90. 

each agurias Benepicr, Bull. U. 8. Fish Comm. for 1900, II, 1901, p. 141. 

occu- Dordanus, a genus made by Paulson for Pagurus depressus Heller, 

nsion is shown by Kossmann‘ not to differ from Pagurus (so called). The 

ished name Dardanus is therefore available in place of Pagurias Benedict, 

rvals; the name Pagurus having been transferred to the group called Zupa- 

of the gurus by Brandt. 

d the a Zoo. Ergeb. Reise Rothen Meeres, 1877, p. 76, 

base, 


Proc. N. M. vol. xxvi—02——3 
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DARDANUS PUNCTULATUS (Olivier). 






Pagurus punctulatus Outvrer, Eneye. Méth., Hist. Nat., Insectes, VIII, 1811, p. 
641.—OrtMANN, Zool. Jahrb., Syst., VI, 1892, p. 286, and synonymy. 





Wakanoura, Kii; two specimens, one in shell of Pyrula reticulata 
Lamarck.“ 






DARDANUS SCULPTIPES (Stimpson). 









Pagurus setifer pe Haan, Fauna Japon., Crust., 1849, p. 209 (not Milne 
Edwards). 
Pagurus sculptipes Svimpson, Proc. Acad. Nat. Sci. Phila., X, 1858, p. 246 [84].— 
OrtMANN, Zool. Jahrb., Syst., VI, 1892, p. 287, and synonymy; X, 1897, 
p. 278. 
Wakanoura, Kii; 12 specimens in shells of Dolium variegatum 
Lamarck, Ranella albivaricosa Roe, Fusus inconstans Lischke, Septa 
nodifera Lamarck, and Hemifusus tornatinus Gmelin. 






















DARDANUS IMPRESSUS (de Haan). 


Pagurus impressus DE Haan, Fauna Japon., Crust., 1849, p. 207, pl. xLrx, fig. 3. 


Wakanoura, Kii; 1 male in shell of Dolium fimbriatum Sowerby. 
DARDANUS HAANII, new name, 


Pagurus asper be HAAN, Fauna Japon., Crust., 1849, p. 208, pl. xurx, fig. 4.— 
Stimpson, Proc. Acad. Nat. Sci. Phila., X, 1858, p. 246 [84]. Not P. asper 
Milne Edwards, 1848. 

Misaki, Sagami; 1 male, larger than the one figured by de Haan, in 
shell of Zurbo japonicus Roe. The thorax measures 28 mm. long, the 
larger hand 21.6 mm. long on its lower margin. 

The peduncle of the outer antenna is a little longer than the eye. 
The lower margin of the ischium of the left cheliped has a row of 3 
molariform tubercles. Lower inner margin of ischium and merus 
armed with stout irregular spines, one at the proximal end of merus 
much the strongest. Outer margin of merus denticulate; from this 
margin a short row of tubercles extends along lower surface; upper 
margin squamose, a terminal spine. Carpus spinose; 4 spines on inner 
margin, + smaller on anterior margin; 2 oblique intermediate rows, one 
of 5 spines terminating at inner distal angle, the other of 3 spines; 
lower distal margin in part cristiform and denticulate. 

The depth of the palm is greater than its width; lower margin 
marked by a sinuous line of strong molariform tubercles; lower half 
of outer surface nearly smooth, densely punctate, and with fine 
granules near the margins; upper half of surface armed with tubercles 
arranged for the most part in 4 or 5 longitudinal rows, with some 
granules interspersed; near the upper margin they become stronger, 












@ The shells mentioned in this paper were named by Mr. C. T. Simpson. 
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and somewhat spiniform; the innermost row of 4 spines runs along the 
proximal three-fifths of the palm; the next row, of 4 spines also, 


1, p. occupies only the distal half. The pollex has a row of pearly granules 
near the upper margin; the opposing margins of the fingers are dentate, 


ata fitting neatly together, the proximal teeth very fine; the dactylus 


carries 3 rows of tubercles on its outer surface. 


PAGURUS MIDDENDORFFII Brandt. 


Milne Pagurus (Eupagurus) middendorfii Braxvr, in Middendorff’s Sibir. Reise, II, 
Pt. 1, 1851, p. 108, pl. v, figs. 1-16. 
4).— Eupagurus middendorffii Stimpson, Proc. Acad. Nat. Sci. Phila., X, 1858, p. 250 
1897, [8s]. 
Eupagurus middendorffi ORTMANN, Zool. Jahrb., Syst., VI, 1892, p. 301. 
ifuene Mororan, Hokkaido, 2 small; Hakodate, Hokkaido, 6 small, in 
septa shells of Litorina (? sitchana Philippi) and Chlorostoma. 
PAGURUS, sp. 

=. Misaki, Sagami, in shells of Natica adamsiana Dunker and Lam- 
_— pania sp.; 2 young specimens of a species allied to 7. setosus (Bene- 
" dict), 2. kennerlyé (Stimpson), and 2. constans 
: (Stimpson). The carpus and palm of the right 

cheliped have longitudinal rows of spinules, 
ia those of the carpus larger than those of the 


asper hand, those of the margins scarcely larger 
than those on the dorsal face. 


in, in CLIBANARIUS JAPONICUS, new species. 


r, the 
Mororan, Hokkaido; 1 female (Cat. No. 


26151). 





ave 
a ra Anterior and lateral portions of carapace 
nerus rugose; there are about 19 tufts of hair, of 
nerus which 13 tufts are arranged in a pear-shaped _ a | 
: thle figure. Median tooth of anterior margin *™: ?—CvBANAmits jaromees 
ipper more advanced than lateral tooth, and armed 
iatinn with a small spine, which is almost concealed beneath a tuft of hair; 
5 ee just below margin of lateral tooth there is also a small spine pointing 
pines: outward. 

The inner portion of the eye-scales is suboval and entire; at the 
argin extremity below the margin is a small spine. Eyes slender, shorter 


» hate than the front is wide. Antennular peduncle longer than eye; third 
segment a little longer than second, reaching to end of penult seg- 


1 fine ihe . 

sities ment of outer maxillipeds. Antennal peduncle not quite so long as 

sida eye; acicle slender, sickle-shaped, reaching to middle of last segment. 
The chelipeds are more unequal than is usual in the genus. The 


mger, ; ‘ ‘ 
a left is the larger; the merus extends beyond the line of the eyes; its 
lower surface is bordered by spines within and without; superior 
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margin with 2 distal spines, 2 smaller subterminal spines. The carpus 
is longer than broad, has 2 dorsal rows of spines; anterior margin 
spinose; outer face with a short row of spines at the upper distal end. 
The propodus is spinose above, the spines arranged in about seven 
uneven rows; the palm widens considerably distally ; 
its inner margin is little more than half as long as the 
dactylus; the fingers have each about 3 rows of spines 
above, their margins meet when closed, the tips cross. 
The spines have corneous tips. The cheliped is also 
beset with bunches of hair arising near the bases of 
the spines. 

The right cheliped reaches just to 
end of palm of left one; the merus 
falls short of the end of the eyes. 
The spines are smaller and are less 
definitely arranged in rows, the palm 
widens very little toward its distal 
Fic. 3.—Cunanarivs end, the dactylus is 14 times longer 

tueuiren 21, than inner margin of palm. 

The first ambulatory leg extends 
beyond left cheliped by half the length of dactylus; Fie. 4—Cumananis 
both first and second pairs are stout, pilose above, {igure xin 
dactylus longer than propodus. The lower margin of 
the merus and the upper margin of the carpus of the first pair have a 
row of spines; dactyli of both pairs armed on inner face with several 
rows of dark spines. These legs are not striated, and in alcohol show 
no transverse bands of color. 

Dimensions.—Length of 
body 58 mm. ; length of ceph- 
alothorax 26.2 mm.; dis- 
tance from tip of rostrum to 
cervical suture 16 mm.; 
width of anterior margin 11.1 
mm.; length of eye-peduncles 
9mm.; length of propodus of 
Fic. 5.—CLIBANARIUS JAPONICUS, OUTER FACE OF FIRST tirst ambulatory leg, right 

AMBULATORY LEG ON RIGHT SIDE, 13. side, 11.4 mm.: length of 
dactylus of same 13.4 mm.; length of propodus of second ambula- 
tory leg, right side, 13.4 mm.; length of dactylus of same 15.6 mm. 








DIOGENES EDWARDSII (de Haan). 
Pagurus edwardsii be Haan, Fauna Japon., Crust., 1849, p. 211, pl. 1, fig. 1. 
Diogenes edwardsi OntTMANN, Zool. Jahrb., Syst., VI, 1892, p. 295. 
Wakanoura, Kii (abundant), in shells of Cass7s japonica Roe, Fburna 
’ IY ’ 
japonica Sowerby, Polinices ampla Philippi, Ranella albivaricosa Roe, 
Nassa gemmulata Lamarck, Siphonalia signum Roe and Turbo japon- 
tcus Roe. 
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Nagasaki, Hizen, in shells of S/phonalia signum Roe and Fusus 
inconstans Lischke. 

Nearly all of the crabs have an actinian“ attached to the outer surface 
of the larger palm, while the shells may carry one or more of the 
same species. 

SPIROPAGURUS SPIRIGER (de Haan). 
Pagurus spiriger be HAAN, Fauna Japon., Crust., 1849, p. 206, pl. xix, fig. 2. 
Spiropagurus spiriger Ortmann, Zool. Jahrb., Syst., VI, 1892, p. 297. 

Wakanoura, Kii (abundant), in shells of Pyrula reticulata Lamarck, 
Cassis japonica Roe, Dolium variegatum Lamarck ?, young, D. jimbri- 
atum Sowerby, Eburnea japonica Sowerby, Poliniee s ampla Philippi, 
Runella albivaricosa Roe, Nassa Je mmulata Lamarek, and Siphonalia 
signum Roe. Nagasaki, Hizen. 


Suborder MACRURA. 
Family PALINURID. 


PANULIRUS JAPONICUS (de Siebold). 


Palinurus japonicus pe Siesoip, Spicilegia Faunie Japonice, 1824, p. 15.— 
Férussac, Bull. des Sci., [V, 1825, p. 87.—Dr Haan, Fauna Japon., Crust., 
1841, p. 158, pls. xii and xu. 


Nagasaki, Hizen; 3 specimens of medium size. 


Family PEN AID. 
PENAZZUS CANALICULATUS (Olivier). 
Palemon canaliculatus Ovivier, Ency. Méth., Hist. Nat., Entom., VIII, 1811, 
p- 660. 
Penzxus canaliculatus MILNE Epwarps, Hist. Nat. Crust., 11, 1837, p. 414. 
Penaeus canaliculatus Kisntnovye, Jour. Fish. Bureau, Tokyo, VITI, 1900, p. 11, 
pls. 1 and vn, figs. 1, la, 1b, le. 
Penwus canaliculatus var. japonicus Bate, Challenger Rept., X XIV, 1888, p. 245, 


pl. xxx1; pl. xxxn, fig. 4; pl. xxxvu, fig. 2. 


Tokyo; Hiroshima, Aki. 


PENAZUS LATISULCATUS Kishinouye. 


Penaeus latisulcatus Kisntnovyr, Jour. Fish. Bureau, Tokyo, VITI, 1900, p. 12, 
pl. u, fig. 2; pl. vn, figs. 2, 2a. 


Nagasaki, Hizen; 1 male, 1 female. Also taken at Mogi by Dr. 
F. C. Dale, U. S.S. Palos, June 18, 1881, 1 male, 2 females; and at Tokyo 


by the U. S. Fish Commission steamer Albatross, October, 1896, 1 
male, 1 female, the latter measuring 18.5 cm. long. 





4A description of this actinian, by Dr. J. Playfair McMurrich, will be found later 
in this volume 
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PENZUS ASHIAKA Kishinouye. 


Penzus semisulcatus Stimpson, Proc. Acad. Nat. Sci. Phila., XII, 1860, p. 44 
[113]. Not P. semisulcatus de Haan. 

Penaeus ashiaka Kisurnovyr, Jour. Fish. Bureau, Tokyo, VIIT, 1900, p. 14, pl. 
1; pl. vit, figs. 4, 4a, 4b (not 3, 3a, 3b). 


Tokyo: Wakanoura, Kii; Nagasaki, Hizen. Females only. 

This species is very near /?. semésulcatus de Haan (not= 7. monodon 
Fabricius, Kishinouye), but the posterior gastric tooth is further back; 
the lateral grooves reach distinctly behind that tooth, while in 7”. se/- 
sulcatus the grooves fade out near the last tooth; the thelycum is 
slightly different; the telson is longer than the sixth segment, in /. 


semisulcatus shorter. 


PARAPENUS AFFINIS (Milne Edwards). 


Penxus affinis MrtNe Epwarps, Hist. Nat. Crust., I], 1837, p. 416. 
Parapenxus affinis Smrrn, Proc. U. 8. Nat. Mus., VIII, 1885, p. 176. 
Penaeus affinis Kisurnovuye, Jour. Fish. Bureau, Tokyo, VIII, 1900, p. 16, pl. rv, 


fig. 1; pl. vii, figs. 5, 5a, 5b, 5e. 


Onomichi, Bingo; 1 male, 1 female. 


PARAPENZUS INCISIPES (Bate). 


Penxus incisipes Barr, Challenger Rept., XXIV, 1888, p. 257, pl. xxxrv, fig. 2. 
Penaeus incisipes Kisuinovye, Jour. Fish. Bureau, Tokyo, VIII, 1900, p. 18, pl. rv, 
fig. 2; pl. vu, figs. 6, 6a, 6b. 


Wakanoura, Kii; Hiroshima, Aki; Nagasaki, Hizen. 


PARAPENUS JOYNERI (Miers). 


Penzus joyneri Miers, Ann. Mag. Nat. Hist. (5), V, 1880, p. 458, pl. xv, figs. 8-10. 
Penaeus joyneri Kisnrnovye, Jour. Fish. Bureau, Tokyo, VIII, 1900, p. 19, pl. v, 
pl. vu, figs. 7, 7a, 7b, 7e. 


Tokyo; 2 males. 
PARAPEN#ZUS CURVIROSTRIS (Stimpson). 


Penzus curvirostris Stimpson, Proc. Acad. Nat. Sci. Phila., XII, 1860, p. 44 [113]. 
Penaeus curvirostris Kisninovye, Jour. Fish. Bureau, Tokyo, VIII, 1900, p. 23, 
pl. vi, fig. 4; pl. vu, figs. 10, 10a, 10b, 10e. 


Hakodate, Hokkaido; Aomori, Rikuoku; Nagasaki, Hizen. 


PARAPENZUS LAMELLATUS (de Haan). 


Penaeus lamellatus bk Haan, Fauna Japon., Crust., 1849, p. 193, pl. xv1, figs. 4, 5.— 
KisHinovye, Jour. Fish. Bureau, Tokyo, VIII, 1900, p. 25, pl. v1, fig. 1; pl. 
vu, fig. 12. 


Nagasaki, Hizen; 1 female. 
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PARAPENZUS AKAYEBI, new species. 


44 Penzus velutinus Bate, Challenger Rept., XXIV, 1888, p. 253 (part). Not 
P. velutinus Dana. 

pl. Penaeus velutinus Kisnixovye, Jour. Fish. Bureau, Tokyo, VIII, 1900, p. 26, pl. 
vi, fig. 2; pl. vi, figs. 11, lla, 110. 


I think that this species can not be Dana’s P. velutinus, as the max- 
lon illipeds are much shorter and the lateral spines of the telson are very 
ck: large. Our species, however, coincides with some of the Cha//enger 
ni- specimens collected in 8 fathoms in Japanese waters, labeled 7. ve/uti- 
is nus by Bate, and presented to the U. S. National Museum. The 
P. Japanese form is not that figured by Bate (pl. xxxim, fig. 1). His 
remarks“ indicate that he combined a number of species under the name 
velutinus. 
Kishinouye’® mentions, without description, the occurrence in 
Japan of some species very closely allied to that which he calls 
Penaeus velutinus; there is one such species (see below) in the Jordan 
and Snyder collection, and two others in the U. S. National Museum. 
The four species agree in their pubescence, in the lack of a carina on 
the carapace behind the gastric spine, and in the long lateral spines of 
the telson. 
In Parapeneus akayebi (= Penaeus velutinus Kishinouye), the ros- 
trum is horizontal or nearly so, and in adults extends to the end or 
beyond the end of the second segment of the antennula. Dorsal 
spines 7 or 8, the posterior spine situated a little in front of the 
anterior third of the carapace (rostrum excluded). A pair of ventral 
spines between the bases of the feet of the second pair. The sixth 
and seventh pleonic segments are elongate; the sixth segment is about 
three-fourths the length of the carapace. 
3-10. Dimensions.—Female, length 87.9 mm., length of carapace and 
I. v, rostrum 31.1 mm., length of carapace 17.5 mm., length of sixth 

pleonic segment, on median line, 14 mm. 
Localities.—Wakanoura, Kii (3 males, 1 female); Onomichi, Bingo 
(1 female); Kawatana (1 female); Nagasaki, Hizen (4 males, 1 female); 
Jordan and Snyder. coll. Japan; R. Hitchcock, coll. (1 male, 6 females; 
113). types, Cat. No. 26152), Mogi; Dr. F. C. Dale, U. S. N., U.S. S. Palos, 

). 23, collector. 
This species, according to Dr. Kishinouye, is known in Japan as 
‘*akayebi.” 


b 


~ 


|. IV, 


PARAPEN:US MOGIENSIS, new species. 


5 The rostrum is straight, inclined slightly upward and does not 


1; pl. extend quite to the end of the second antennular segment. Dorsal 





«Challenger Report, X XIV, 1888, p. 256. 
bJour. Fish. Bureau, Tokyo, VIII, 1900, p. 27. 































40 


PROCEEDINGS OF THE NATIONAL MUSEUM. 





VOL. XXVI. 


spines 8 or 9, the posterior one situated at the anterior fourth of the 


carapace, or 





Fic. 6.—PARAPENEZUS MOGIENSIS, FEMALE 13; the 


further forward than in 7. 


ANAYE bi. 


Ventral spines 


between the bases of the feet of 


fifths as long as 
the cara pace; 
seventh a 


a, CARAPACE; 4, SIXTH SEGMENT OF ABDOMEN. 


than the sixth. 


little longer 
The thelycum and petasma are dis- 


tinctive; the right branch of the latter is very broad 
at the end: the left branch is pointed at the end, 





and bears a few subter- 
minal denticles. 
Dimensions.—Female, 


length 80.7 mm., length 


Fic. 8.—PARAPENEUS MOGIENSIS, 


are shorter than 


the second pair rudimentary. The 
sixthand seventh pleonic segments 


in P. akayehi; 


the sixth segment is about three- 





Fig. 7.—PARAPENZUS 
MOGIENSIS, PETASMA 
VENTRAL VIEW i} 


of carapace and rostrum 24 mm., length of 
carapace 18.1 mm., length of sixth pleonic 
segment, measured on median line, 11.4 


THELYCUM 14 aa . | 
Type locality.—Mogi, Japan (with the 
preceding); Dr. F. C. Dale, U.S. N., U.S. S. Palos, June 18, 1881; 


2 males, 5 females. 
PARAPENUS DALEI, new species. 


The rostrum 
slightly convex or straight, and does not 





Fic. 10.—PARAPEN £US 
DALEI, PETASMA, VEN 


TRAL VIEW, i} 


carapace. The left branch of the petasma has 
amuch more slender tip than in 2. mog/ensis, 


(Cat. No. 26153.) 


is nearly horizontal, 





= 


extend beyond the , ; , 
5 . FIG. 9.—PARAPEN EUS DALEI, FEMALE, 
middle of the second 13; a, CARAPACE: 4, SIXTH SEGMENT 
OF BDOMEN 
antennular segment. ; 


The dorsal spines are 7 (exceptionally 8), the pos- 


terior one at the anterior fourth of the carapace. A 


pair of ventral spines between the bases of the feet 


of the second pair. The 
sixth pleonic segment is 
longer than in 2. mogen- 
s/s, but not so long as in 
r akayebi; it is about 
two-thirds as long as the 


and the subterminal denticles are larger. 


Dimensions.—Female, length 57 mm., length of carapace and ros- 
trim 19 mm., length of carapace 12.5 mm., length of sixth pleonic 
segment, measured on median line, 7.9 mm. 





Fic. 11.—PARAPENEUS DALE” 
THELYCUM, X 63. 
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Localities. —Six males and six females were taken at Mogi, with the 





aes two preceding species, by Dr. F. C. Dale, U.S. N., U.S. 8S. Palos, 
ol June 18, 1881; types (Cat. No. 26154). A somewhat larger male, of 
he which the rostrum and the abdomen behind the third segment are 
= lacking, was captured at Hakodate, Hokkaido, by Dr. Jordan and Mr. 
Mey Snyder. 
Ce PARAPENAUS ACCLIVIS, new species. 
Rostrum ascending, reaching the end or a little beyond the end of 
the second antennular segment. Dorsal spines 8 or 9, the posterior 
7S .  ——— — 
) i < 
~ . . 
= - ) 
| Sage eg jaune 
£US es 
SMA Fr PARAPEN.EUS ACCLIVIS, FEMALI RAPACE; 6, SIXTH SEGMENT OF ABDOMEN. 
. 
f spine at the anterior fourth of the carapace. A pair of ventral spines 
0 . . . . ry . . 
; between the bases of the feet of the second pair. Che sixth pleonic 
nie 
4 segment is about seven-tenths as long as the cara 
' pace, and a little shorter than the seventh. The 
] petasma is most nearly related to that of 7”. ahayeh:. 
1e “’, 
Dimensions.—Female, 
S1; : : 
length 85.4 mm., length of 
carapace and rostrum 30 
\ min., length of carapace 18 
mm.. length of sixth pleonic 
J eng o pleonk 
FiG, 13.—PARAPENEUS ACCLIV segment, measured on me- Fic. 14.—PARAPEN&US 
THELYCUM dian line, 13 mm. ACCLIVIS, PETASMA, 
ALE, ° ° . v tAL. VI 3} 
SENT Type locality. Mogi, —_ we . 
Japan; Dr. F.C. Dale, U.S. N.. U.S. S. /’%4/os, June 18, 1881; 3 males, 
\OS- 2 females. (Cat. No. 26155.) 
‘ : SICYONIA CRISTATA (de Haan). 
ee 
Hippolyte cristatus pe HAAN, Fauna Japon., Crust., pl. xiv, fig. 10. (Speecifie 
name corrected in text 
Sicyonia cristata pe TLAAN, Fauna Japon., Crust., 1849, p. 194. 


Nagasaki, Hizen. Mogi (Dr. F. C. Dale). 

y Dorsal spines 7 or 8 (4 on the carapace proper): apex of rostrum 
tridentate. 

cy SOLENOCERA DISTINCTA (de Haan). 


Penaeus distinctus pe HAAN, Fauna Japon., Crust., 1849, p. 194. 
Solenocera .distincta Mrrrs, Proc. Zool. Soc. London, 1878, p. 302; 1879, p. 22.— 


ros- Kogset, SB. Ak. Wien, XC, Pt. 1, 1884, p. 314, pl. u, figs. 1-7. 


Wakanoura, Kii; one specimen. 
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Family CRANGONID. 
CRANGON CRANGON (Linnzus). 


Cancer crangon Linn xvs, Syst. Nat., 10th ed., I, 1758, p. 632. 

Crangon vulgaris Fasricius, Suppl. Entom. Syst., 1798, p. 410. 

Crangon crangon ORTMANN, Proc. Acad. Nat. Sci. Phila., 1895, p. 179 (not 
synonymy ). 

Same, Rikuoku; Jordan and Snyder; one specimen. Hakodate, 
Hokkaido; U.S. Fish Commission steamer A/batross, several speci- 
mens. 

I have separated from (. crangon of Europe the form occurring in 
America (Atlantic and Alaskan coasts) under the name (. septemspi- 
nosa Say, on account of the antennal scale being narrower at the distal 
end, this margin sloping backward toward the inner end, instead of 
forward as in C. crangon,; the spine of the scale is also proportionally 
longer in C. septemspinosa, equaling or exceeding the distal width of 
the blade, while in (. crangon the spine is usually shorter than the 
distal width of the blade. 

Japanese specimens resemble the European rather than the Ameri- 
ean species. The scale is about two-thirds as long as the carapace 
(rostrum excluded). The length of the palms of the chelipeds varies 
from 2.4 to 2.8 times the width. 


CRANGON PROPINQUUS Stimpson. 
Crangon propinquus Stimpson, Proc. Acad. Nat. Sci. Phila., XII, 1860, p. 25 [94]. 


Aomori, Rikuoku; + specimens. 

Rostrum narrow, exceeding the eyes, slightly spatulate. Scale 
measured on outer margin about five-sixths as long.as carapace, exclu- 
sive of rostrum; spine more advanced than the blade. The palms of 
the chele are about 34 times as long as wide, and the distal margin 
against which the dactylus folds, is directed 
obliquely at an angle of about 45 degrees. | 
The third and fourth segments of the pleon 
are bluntly carinate. The telson is nearly | 
as long as the carapace (rostrum excluded). 
The sixth segment and the telson are flat- 
tened above, and incompletely and indis- 
tinctly suleate. 





CRANGON HAKODATEI, new species. 
Fic. 15.—CRANGON HAKODATEI; 
@, CARAPACE, X 2; 5, ACICLE, x3}; Dorsal surface pubescent, except on the 


a ata abdominal carine. One median gastric 
spine. Rostrum not exceeding the eyes, gradually tapering, tip round- 
ing. Scale (measured on outer margin) four-fifths as long as carapace, 
exclusive of rostrum; spine projecting beyond the blade as far as the 
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distal width of the blade. The outer maxillipeds reach to the extrem- 
ity of the acicular spine. Palms of chelipeds 24 times as long as wide; 
distal margin, against which the dactylus folds, inclined at about 45 
degrees to the side margins. Abdomen furnished on the third, fourth, 
and fifth segments, with a high, blunt, naked, median carina; sixth 
and seventh segments with a shallow median sulcus. 

Dimensions. —Female, length of body from tip of rostrum to tip of 
telson 44.5 mm., length of carapace from tip of rostrum 12.2 mm., 
length of seale (outer margin) 7.5 mm., length of palm of chela 5.5 mm. 

Type locality. —Hakodate, Hokkaido; 8 specimens (Cat. No. 26156). 


Family ALPHEID. 
ALPHEUS RAPAX Fabricius?, Coutiére. 


? Alpheus rapax Farricivs, Suppl. Entom. System., 1798, p. 405. 

Alpheus brevicristatus pe Haan, Fauna Japon., Crust., pl. xiv, fig. 1. (Specific 
name corrected in text.) 

Alpheus malabaricus pe Haan, Fauna Japon., Crust., 1849, p. 177. 

Alpheus rapax Coutizre, Ann. Sei. Nat. (8), Zool., IX, 1899, p. 14. 


Tokyo (1); Misaki, Sagami (3); Nagasaki, Hizen (2 specimens). 
ALPHEUS BREVIROSTRIS (Olivier). 


Palemon brevirostris Ourvier, Encye. Méth., Hist. Nat., Entom., VIII, 1811, 
p. 664; Tabl. Encye. Méth., 1818, pl. ccexrx, fig. 4. 
Alpheus rapax DE Haan, Fauna Japon., Crust., 1849, p.177, pl. xiv, fig. 2. Not 
A. rapax Fabricius. 
Alpheus digitalis pe HAAN, Fauna Japon., p. 178, pl. xiv, fig. 4. 
Alpheus brevirostris Covrrere, Ann. Sci. Nat. (8), Zool., LX, 1899, p. 14. 
Wakanoura, Kii; Onomichi, Bingo; Nagasaki, Hizen. A good 
series. 
Family HIPPOLYTID.®. 
SPIRONTOCARIS MORORANI, new species. 


Very close to S. da//i Rathbun. Differs as foilows: The dorsal 
carina is armed with 4 equal larger spines (instead of 3), of which 
3 are on the carapace proper and one over 


: I , — 

a. » ani’ imei _ » Pne- —s~ 
the base of the eve; remainder of the ro: a 
trum furnished with 10 small spines above * 
and 4 spines below, of which one is near 
the tip and makes it appear bifid. The alae 
rostrum is a little shorter than in S. da//i, F's. 16.—Spimoytocaris MoRORANI, 

CARAPACE OF FEMALE, 23. 


reaching half way between the end of the 
antennular peduncle and the end of the antennal scale. Of the two 
supraorbital spines one is situated well behind the other; the anterior 
is neariy as strong as the posterior. The basal scale of the antennula 
reaches just to the end of the second segment. The antennal scale is 
narrower at the end than in S. da//i; the laminar portion is separated 
by a deep narrow slit from the spine. The outer maxilliped extended 
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reaches just to the end of the acicle; it is furnished with exopod and 
epipod; also the first three feet with epipods, as in S. da//i. Dactyli 
of last three feet longer than in S. da///, being more than one-fourth 
the length of their respective propodi. The sixth segment of the 
abdomen is much shorter than in S. da///, being less than half the 
length of the carapace (rostrum excluded). 

Dimensions. —Female, length 33.5 mm., length of carapace and 
rostrum 11.8 mm., of rostrum 5.1 mm. 

Type locality.—Mororan, Hokkaido; 1 female (Cat. No. 26157). 


SPIRONTOCARIS JORDANI, new species. 


Near S. rect/rostris (Stimpson) of which | have at hand one specimen 
from Fusan, Korea (P. L. Jouy, collector, L885), and one specimen 
from Hakodate Bay, Japan, 114 fathoms (station 3656, U. S. Fish 
Commission steamer A/batyoss). 

In S. jordans the rostrum extends barely to the end of the antennal 
peduncle, nearly straight and horizontal, slightly convex above, nar- 
row, of about even width throughout, armed with 8 spines above, of 

which 2 are behind the orbit, and 1 beneath, 
subterminal; the posterior spine is situated 
at the anterior fifth of the carapace; at its 
posterior base there ts a rudiment of another 
spine. As in S. rectirostris there is no su- 


praorbital, an antennal, a very small ptery- 
FiG. 17.—SPIRONTOCARIS JORDANI, 


NE ALT ORE RAIS gostomian spine. The antennular scale 


reaches to the end of the second anten- 

nular segment; the antennular peduncle to the middle of the antennal 
scale; this scale is very broad at its extremity, the blade exceeds the 
spine. The outer maxillipeds overreach the scale by half the length 
of the last segment. They are destitute of an exopod, but are provided 
with an epipod, as are also the first three pairs of feet. The third 
pair of feet overreach a little the first pair, their dactyli are one-fourth 
as long as their propodi. The sixth segment of the abdomen is three- 
fifths as long as the carapace (rostrum excluded). Telson as long as 
the inner uropod, much shorter than the outer one. 

Dimensions. Female, length 46.5 mm., length of carapace and 
rostrum 13.2 mm., of rostrum 5 mm. 

Type locality.—Hakodate, Hokkaido; 1 female (Cat. No. 26158)- 


SPIRONTOCARIS GREBNITZKII, new species. 


Near S. stylus (Stimpson), but stouter. Rostrum nearly as long as 
the rest of the carapace, reaching to end of antennal scale, straight, 
acute. Dorsal carina arising at the middle of the carapace, armed 
with 8 equal and equidistant spines, 2 of which are behind the orbit, 
the posterior one at the anterior fifth of the carapace, the anterior 
spine just before the middle of the rostrum. Lower margin armed 
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with 2 or 3 spines, the posterior of which is just anterior to the distal 
of the superior spines. A strong antennal, a minute pterygostomian 
spine. Eyes very small. Antennular peduncle falling short of the 
middle of the antennal scale; basal seale of antennula reaching about 
to middle of second segment. Antennal scale three-fourths as long as 
carapace; blade much exceeding spine. The maxillipeds reach just to 
end of scale, are devoid of an exopod, but provided with an epipod, 
as are the first three pereiopods. The sixth segment of the abdomen is 
a little more than half as long as the carapace. 

The telson is shorter than the subequal uro- SS 

pods, and is armed with 4 pairs of lateral 





spinules. 


Dimensions.—Female. length 54.5 mm... Fic. 18.—SpPrRroNTOCARIS GREB- 
NITZKII, CARAPACE OF FEMALE, 


length of carapace and rostrum 18.5 mm., i 


of rostrum 8.7 mm. 

Typn locality. One specimen wis secured by Dr. Jordan and Mr. 
Snyder at Mororan, Hokkaido, but as it is imperfect, I have taker for 
the type another from the same locality collected a few years ago 
by N. Grebnitzki (Cat. No. 26159). 


SPIRONTOCARIS GENICULATA (Stimpson). 


Hippolyte geniculata Stimvsox, Proc. Acad. Nat. Sei. Phila., XII, 1860, p. 34 
[103]. 

Mororan, Hokkaido; Jordan and Snyder; 6 small. 

Miura, Atami District, March, 1890; F. Sakamoto; 2 females with 
ova. Called ** Kushakoshi ebi or grass-belt shrimp.” 

Rostrum longer than the carapace (measured on median line from 
posterior margin to line of orbits), not quite reaching tip of antennal 
scale, straight, horizontal, acuminate, armed with + or 5 teeth above, 
L or 2 of which are behind the orbit, and 
5 to 8 teeth below, 1 or 2 of which may 
be subterminal. A strong antennal, no 





supraorbital nor pterygostomian spine. 
Fic. 19.—Srinontocanis Gexteutata, The antennular peduncle reaches abou 
ee one-third the length of the acicle; its basal 
scale extends a little beyond first segment. The antennal peduncle 
reaches to end of second segment of antennular peduncle; the acicle is 
a little longer than the carapace, extremity very oblique, blade exceed- 
ing by far the spine. The outer maxillipeds and the fifth pair of 
pereiopods reach just to the end of the antennular peduncle; the second 
pair of pereiopods to the middle of the acicle. The maxillipeds have 
an epipod but no exopod; the pereiopods are destitute of epipods. 
The abdomen is bent at a right angle at the third segment; in pro- 
file the angle is rounded; the posterior part of the third segment is 
strongly compressed. This compression and angulation is very well 
marked in the adult females from Miura, much less so in the specimens, 
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two-thirds the size, from Mororan. The sixth segment is three-fifths 
as long as the carapace, and four-fifths as long as the telson. Telson 
shorter than uropods, of which the inner is shorter than the outer: 
lateral spines 3 or 4. 

Dimensions. —Female with ova: Length 60.1 mm., length of carapace 
and rostrum 21.8 mm., length of rostrum 11.4 mm. 


PLATYBEMA PLANIROSTRE (de Haan). 


Lysmata planirostris DE HAAN, Fauna Japon., Crust., pl. 0.4 

Hippolyte planirostris be HAAN, Fauna Japon., Crust., pl. xiv, fig. 7.4 

Cyclorhynchus planirostris DE HAAN, Fauna Japon., Crust., 1849, p. 175. 

Rhynchocyclus planirostris Stimpson, Proce. Acad. Nat. Sci. Phila., XII, 1860, 
p. 27 [96].—Mukrs, Proc. Zool. Soc. London, 1879, p. 55. 

Rhiynchocyclus mucronatus Stimpson, Proc. Acad. Nat. Sci. Phila., XII, 1860, 
p. 28 [96]. 

Platybema planirostris Barr, Challenger Macrura, 1888, p. 578. 

Hakodate, Hokkaido; 2 females with ova. 

In both these specimens the posterior median spine is rudimentary, 
being present in the shape of a smooth rounded lobe. In the only 
specimen provided with a rostrum, the teeth above the point number 
15, those below 12. Anterior margin of carapace behind the antenne 
armed with about 9 pectinated spines. Antennal flagellum nearly as 
long as body. The carpus of the first pair of feet is not carinate 
above, and is provided with a tooth at the upper distal end. Carpus 
of second pair triarticulate, first and third articles equal, both together 
nearly as long as second. 


Family PANDALIDUX. 
PANDALUS HYPSINOTUS Brandt. 


Pandalus hypsinotus Branpt, in Middendorff’s Reise in den jiussersten Norden 
und Osten Sibiriens, II, Zool., I, 1851, p. 125. 

Mororan, Hokkaido; one young specimen about 25 mm. long. This 
locality is an extension of the range, the species having a distribution 
from Bering Sea southward, on the one hand to the Straits of Fuca 
and on the other to the Kurile Islands. 

A figure will be given in the forthcoming report on the Decapoda 
of the Harriman Expedition. 


PANDALUS LATIROSTRIS, new species. 


Carapace and rostrum as long as the abdomen, lacking one-fourth 
of the telson. Rostrum one-third longer than the carapace, basal half 
horizontal, terminal half slightly ascending, broad at base, gradually 
tapering, a prominent smooth lateral carina. Dorsal carina arising at 
the middle of the carapace, armed with a series of 16 to 18 movable 
spines, of which + or 5 are behind the orbit, the posterior spine at 








@ Generic name changed in Errata. 
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about the anterior sixth of the carapace, anterior spine near the mid- 
dle of the rostrum; in addition, there is one subterminal immovable 
spine, occasionally two. Extremity of rostrum spiniform. Lower 
limb rather deep in front of the eye, gradually diminishing anteriorly, 
armed with 10 to 13 immovable spines. Antennal spine strong; 
pterygostomian spine much smaller, but well marked. Eyes of mod- 
erate size, corne dilated, reddish brown in alcohol. 

Peduncle of antennules reaching about one-third the length of the 
antennal scale; basal scale half as long as first segment, second seg- 
ment about one-third longer than third. Outer flagellum reaches to 





Fic, 20.—PANDALUS LATIROSTRIS, CARAPACE, SIDE VIEW, x 1}. 


the end of antennal scale, slender terminal portion two-fifths as long 
as thickened basal portion; inner flagellum one-half longer than outer. 
Peduncle of antenne reaching just to the end of the second segment 
of the antennular peduncle, the scale reaches not quite to the end of the 
rostrum, the end of the blade is very obliquely rounded and over- 
reaches considerably the outer spine; the flagellum is as long as the 
body, exclusive of the telson. 

The outer maxillipeds reach only to the middle of the antennal 
scale, and are rather stout; the first pair of feet reach to the middle 
of the last joint of the maxillipeds. Of the second pair, the right 





Fig. 21.—PANDALUS LATIROSTRIS, CARAPACE AND ANTENN®, DORSAL VIEW, 1h. 


foot is stouter and shorter, reaching as far as the first pair; the left 
foot exceeds the maxilliped by the length of the chela and half the 
last carpal joint, and exceeds the third pair but little; the fourth and 
fifth pairs are successively shorter than the third, and nearer the same 
length than the third and fourth; the dactyli are contained a little 
more than three times in their propodi; the latter are not essentially 
different in the sexes. 

The abdomen is smooth; the third segment is very little produced 
over the fourth. The infero-posterior angle of the fourth, fifth, and 
sixth segments is armed with a spine. Sixth segment twice as long 
as wide, and two-thirds as long as the telson, which is armed with 5 
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or 6 spinules on each side. The telson may be a little longer or shorter 
than the inner uropods; the outer uropods longer than the inner. 

Dimensions. —Female, length 127 mm., length of carapace and 
rostrum 60.5 mm., length of rostrum 34.5 mim. 

Localities. —Mororan, Hokkaido; Jordan and Snyder; 18 specimens, 
males and females, types (Cat. No. 26160). Two specimens were col- 
lected previously at the same place by N. Grebnitzki. Tokyo, 1 
young; Jordan and Snyder. 

In four instances the acicle on one side is a little longer than thaton 
the other, though both are regular in shape. 


PANDALOPSIS MITSUKURII, new species. 


Slender. Carapace as long as the abdomen, lacking half the telson. 
Rostrum one and two-thirds times as long as the rest of the carapace, 





Fic, 22.—PANDALOPSIS MITSUKURIL, CARAPACE, SIDE VIEW, 12 


basal half horizontal, terminal half slightly ascending, slender. Dorsal 
carina blunt, armed with 8 to 10 movable spines, of which 2 or 3 are 
behind the orbit, the posterior spine at the anterior fifth of the cara 
pace, and marking the end of the carina; anterior spine but little in 
front of the posterior third of the rostrum; ventral spines 13 to 18, 
becoming distally very small and appressed; tip of rostrum trifid. 
Antennal spine strong, the margin of the carapace retreating rapidly 
from that point; pterygos- 
tomian spine two-thirds 
us large. Eyes small, 
cornee little dilated, of a 
dark bluish-gray color in 
alcohol, a small black ocel- 
lus behind the corneal 





margin and on the upper 


FiG. 23.—PANDALOPSIS MITSUKURIL, ARAPACE AND ANTENN®, outor surface. 
DORSAL VIEW, 1 

The peduncle of the an- 
tennules reaches about two-fifths the length of the antennal scale; 
second segment nearly twice as long as third; basal scale small, reach- 
ing only to middle of cornea; inner flagellum a little longer than outer 
and barely attaining the end of the rostrum. Peduncle of antenne 
reaching to the middle of second antennular segment; the flagellum 
may equal the length of the body, excluding the telson. The scale 
extends to about the distal third of the rostrum, oblong, very little 
tapering, extremity of blade oblique, projecting beyond the spine. 











| 
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The outer maxillipeds are rather stout, and when extended lie along 
three-fifths of the antennal scale; the antepenult segment has a narrow 
laminar expansion below. ‘The first pair of feet attain the end of the 
penultimate joint of the maxilliped; the merus joint has the expansion 
characteristic of the genus. The feet of the second pair are equal, 
carpus 11 or 12 jointed, the proximal and the distal joint elongate, the 
intermediate joints short and subequal; the chele exceed the maxilli- 
peds by the length of the fingers. The third pair reach scarcely 
beyond the second pair; the fourth and fifth pairs are much shorter 
and there is little difference in their length; the fifth pair reaches as 
far as the first pair; the propodi are three times as long as the dactyli 
in the third pair, four times as long in the fifth pair, intermediate in 
the fourth pair. 

The abdomen is strongly bent at the third segment, which is later- 
ally compressed, forming a rounded carina. The fourth, fifth, and 
sixth segments are armed with a postero-inferior spine. Sixth seg- 
ment three-fifths as long as carapace and four-fifths as long as telson, 
the latter armed with 4 or 5 spinules on each side. Telson a little 
shorter than the uropods, of which the inner pair are shorter than the 
outer. 

Dimensions.—Female: Length 105 mm., length of carapace and 
rostrum 45 mm., length of rostrum 28.1 mm. 

Type locality.—Mororan, Hokkaido; Jordan and Snyder; 55 speci- 
mens, types (Cat. No. 26161). Two specimens had been taken previ- 
ously at the same locality by N. Grebnitzki. 

The specific name is given in honor of Prof. K. Mitsukuri, of the 
University of Tokyo. 


Family ATYLD JE. 
XIPHOCARIS COMPRESSA (de Haan). 


? Ephyra compressa bE Haan, Fauna Japon., Crust., 1849, p. 186, pl. xiv1, fig. 7. 
Niphocaris compressa Ortmann, Proc. Acad. Nat. Sci. Phila., 1894, p. 400, and 
synonymy. 
Lake Biwa, Matsubara, Omi; many specimens about 1 inch long; 
Jordan and Snyder. 
Tsushima Island, Japan; P. L. Jouy, May, 1885, 1 female with ova. 
Near Fusan, Korea, in fresh-water streams; P. L. Jouy, 1 specimen. 


CARIDINA DENTICULATA de Haan. 


Hippolyte denticulatus px Haan, Fauna Japon., Crust., pl. xiv, fig. 8. (Generic 
name changed in text. ) 
Caridina denticulata pe Haax, Fauna Japon., Crust., 1849, p. 186.—OrTMANN, 
Proc. Acad. Nat. Sci. Phila., 1894, p. 406. 
The rostrum extends eithe: to the middle of the third antennular 
segment, to the end of that segment, or even beyond it. The dorsal 


Proc. N. M. vol. xxvi-—02——4 
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spines are 14 to 18, 3 or 4 behind the orbit, ventral spines 4 to 6, ter- 
minal third of rostrum unarmed. The maxillipeds reach nearly to the 
end of the antennular peduncle; the first pair of feet not quite to the 
end of antennal peduncle; the carpus is about one and a half times as 
long as wide, longer than the palm of the hand; the fingers longer than 
the palm. The second pair of feet reach to the end of the antennal 
peduncle; carpus and propodus subequal in length, palm enlarged dis- 
tally, shorter than the fingers. The propodus of the fifth pair of feet 
is three times us long as the dactylus. 

A female with ova measures 22.8 mm. long; the eggs are 0.9 mm. 
long. 

Kurume, Japan; Jordan and Snyder, July 23; 1 female with ova. 
Near Fusan, Korea, in fresh-water streams; P. L. Jouy; many 
specimens. 

This species is very close to, perhaps identical with, C. pareparensis 
de Man,“ from Celebes, which has a shorter rostrum, with only 2 
inferior teeth. 

CARIDINA LEUCOSTICTA Stimpson. 
Caridina leucosticta Stimpson, Proc. Acad. Nat. Sci. Phila., XII, 1860, p. 28 [97].— 
OrtTMANN, Proc. Acad. Nat. Sci. Phila., 1894, p. 406. 
Atya wyckii Hickson, Ann. Mag. Nat. Hist. (6), 11, 1888, p. 357, pls. x1 and xiv. 
Caridina wycki ORTMANN, Proc. Acad. Nat. Sci. Phila., 1894, p. 405, and synonymy. 

Kurume, July 23; about 25 specimens. 

In most of the specimens the rostrum is broken off near its base; in 
none is the tip perfect. 

Dorsal spines 17 to 23 (2 on carapace); ventral spines 14 in the only 
specimen where complete (Stimpson says 10). Anterior third or 
fourth unarmed above, except near the tip, where there is at least one 
spine. Antennal spine high, quite above the antenna. The color and 
white spots described by Stimpson are not visible in the preserved 
specimens. 

Family PALAEMONID. 
PALAZMON JAPONICUS (Ortmann). 


Leander longirostris var. japonicus ORTMANN, Zool. Jahrb., Syst., V, 1891, p. 519, 
pl. xxxvui, figs. 14, 14z. 


Matsushima, Rikuzen; Enoshima, Sagami; Kawatana; Nagasaki, 
Hizen. 

The reference of the name Palemon longirostris to Say by Mi'ne 
Edwards,’ and later by de Man’ and Ortmann,? is founded on a cleri- 
calerror. Say’ described only two species of Palemon, both Ameri- 

aWeber’s Zool. Ergeb. Reise Niederl. Ost-Indien, II, 1892, p. 379, pl. xxu, fig. 25. 

> Hist. Nat. Crust., II, 1837, p. 394. 

¢ Notes Leyden Mus., III, 1881, p. 141. 

@Zool. Jahrb., Syst., V, 1891, p. 519. 

¢ Jour. Acad. Nat. Sci. Phila., I, 1818. 
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T- can, viz, P. vulgaris on page 248, and 7. tenuicornis on page 249. 
he Milne Edwards? refers to both of Say’s species, to ?. vu/garis on page 
he 394, and to “ Palémon tenuirostre” on page 395, but his footnote 
as references ‘‘(2)” and ‘‘(3)” to Say’s descriptions, instead of being placed 
an correctly in the text, i. e., (2) after P. vu/garis and (3) after P. tenui- 
vial rostre, are made dependent, (2) on 7”. dongirostris and (3) on P. vulgaris. 
is- The name /. Jongirostris Milne Edwards, occurring on p. 394, was 
et changed by him in Errata, vol. III, p. 638, 1840, to P. styliferus, a 

name apparently overlooked by subsequent authors, but which must 
m. stand for that species. The name /”. /ongirostris should be used for 


the species so designated by Milne Edwards on p. 392 (= P. edwardsii 
va. Heller). 


ny Ortmann? makes 7. japonicus a variety of 7. styliferus, but it is 

distinguished as follows: P. japonicus has no dorsal spines on the ros- 
818 trum except at the base, while /”. s¢y//ferus has 2 or 3 on the termi- 
ps nal half. 2. japonicus has 4 to6 ventral spines, 7. styliferus 8 to 10. 


In 7. japonicus the sixth segment of the pleon is nearly two-thirds as 
long as the carapace (rostrum excluded); in 7. sty/iferus it is shorter, 
— barely more than half the carapace. In 7. japonicus the carpus of 
the second pair of feet is as long as the merus or the fingers, while in 


XIV. P. styliferus the carpus is considerably shorter than merus or fingers. 
~ There are in the U. S. National Museum a number of specimens of 
P. styliferus from Kurrachee, India, collected by Francis Day. 
pee ! PALZZMON PAUCIDENS de Haan. 
nly | Palemon paucidens de Haan, Fauna Japon., Crust., 1849, p. 170, pl. xv, fig. 11. 
or Leander paucidens Stimpson, Proc. Acad. Nat. Sci. Phila., XII, 1860, p. 40 [109]. 
one | Aomori, Rikuoku; Matsushima, Rikuzen; Misaki, Sagami; Lake 
and Biwa, Matsubara, Omi (abundant); Kawatana; Kurume; Nagasaki, 
aa | Slee. 
Korea, P. L. Jouy coll.: Fusan; Gensan, brackish streams flowing 
into the sea. 
* The rostrum has 5 to 6 teeth above (1 on carapace), 2 to 3 below, 
and is usually bifid at extremity; it extends about to the end of the 
519, acicle. The branches of the outer flagellum of the antennule are 
joined for about 8 segments or less than half of the length of the 
aki. shorter branch. In fully developed specimens the outer maxillipeds 
may or may not exceed the antennal peduncle, and the carpus of the 
Des second pair of feet usually exceeds the acicle. 
leri- Dimensions.—A \arge female measures 66.5 mm. long. Several 
veri- hundred specimens were taken at Lake Biwa, all smaller than those 
— from salt water; a female with ova measures 38 mm. Stimpson‘ 
yr, 25. 


records its occurrence in fresh water, in rivers near Simoda. 
@ Hist. Nat. Crust., I, 1837. 

> Zool. Jahrb., Syst., V, 1891, p. 519. 

¢Proc. Acad. Nat. Sci. Phila., XII, 1860, p. 40 [109]. 
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PALAZMON SERRIFER (Stimpson). 


Leander serrifer Stimpson, Proc. Acad. Nat. Sci. Phila., XII, 1860, p. 41 [110].— 
De Man, Notes Leyden Mus., III, 1881, p. 139.—Ortmann, Zool. Jahrb., 
Syst., V, 1891, p. 525, pl. xxxvu, fig. 17. 
Misaki, Sagami; Jordan and Snyder collection. Atami district; F. 
Sakamoto collector, April, 1894. 
Out of 21 specimens with perfect rostrum, 7 have 9 teeth above, 
the remainder mostly 10 teeth above; 15 have 3 teeth below, the 
remainder varying from 2 to 5 teeth. 


PALAZMON MACRODACTYLUS, new species. 


Stout. Rostrum about as long as carapace, it may be a little longer 
or a little shorter, overreaching a little the antennal scale; straight in 
basal half, slightly inclined upward in distal half; armed above with 
9 to 15 teeth, 3 of which are on the carapace, 3 to 5 below, tip usually 
bifid; posterior dorsal 
tooth more remote from 
the others; the anterior 
tooth may be remote 
from the others or re- 

d mote from the tip. Only 
large specimens have 13 
to 15 teeth above; the 

FiG. 24.—PALEMON MACRODACTYLUS; @, CARAPACE, X13; ysual number is 10 to 

a ee pedun- 

cle reaching to distal 

fourth of scale; antennal peduncle to end of first antennular segment. 

Filaments of outer flagellum of antennula united for from 7 to 9 

joints; short filament much longer than the basal portion. Acicle 
oblong, very broad at extremity. 

Outer maxillipeds reaching beyond antennal peduncle by at least 
two-thirds of the last segment. The first pair of feet, extended, touch 
the end of the scale; the carpus is one and two-thirds times as long as 
the chela; the palm is a little longer than the fingers, The second 
pair of feet may exceed the scale by the length of the chela and part 
of the wrist. The carpus is subequal to the merus, exceeds the manus 
in length, and is distally enlarged. Palm compressed, broader than 
carpus, longer than fingers. The last three pairs of legs are very 
nearly of a length, the fifth pair attain the end of the scale; the 
dactyli of the third pair are contained twice or two and a half times, 
of the fifth pair about three times, in their propodi. 

The sixth segment of the abdomen is half as long as the carapace 
(rostrum excluded), and three-fourths as long as the telson, which has 
two pairs of lateral spinules, and at the extremity a short median and 
lateral spine and a very long intermediate spine. 
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Dimensions.—Female with ova: Length, 55 mm.; length of car: apace 
and rostrum, 23.7 mm.; length of rostrum, 12.7 mm. 

Localities.—Aomori, Rikuoku (type locality, Cat. No. 26162); Mat- 
sushima, Rikuzen; Nagasaki, Hizen. Also collected by P. L. Jouy in 
Korea, at Fusan, Gensan, and Chemulpo. 

This species in appearance much resembles /. serrifer, but differs 
in having, as a rule, more rostral teeth, broader acicle; longer fingers 
of second chelipeds, longer dactyls of last three pairs. In the young 
the rostrum may be a little convex above, the palm and fingers of the 
second pair subequal. 


PALAZMON PACIFICUS (Stimpson). 


Leander pacificus Stimpson, Proc. Acad. Nat. Sci. Phila., XII, 1860, p. 40, 
[109].—Dr Man, Notes Leyden Mus., III, 1881, p. 137 

Rostrum extending beyond antennal scale for about one-third of its 
length, strongly upturned toward its extremity, armed with 7 to § 
teeth above (2 or 3 on carapace), 4 or 5 below, tip usually trifid. 

The filaments of the outer flagellum of the antennule are united for 
from 10 to 12 joints; the free end of the short filament has 28 to 36 
joints; its outer margin or that which fits against the longer filament 
is strongly serrate. 

Otherwise this species is much as in 2. afinis Milne Edwards. 

Misaki, Sagami; Wakanoura, Kii; Nagasaki, Hizen. 


BITHYNIS NIPPONENSIS (de Haan). 


Palemon nipponensis pe Haan, Fauna Japon., Crust., 1849, p. 171. 
Palemon nipponensis ORTMANN, Zool. Jahrb., Syst., V, 1891, p. 713, pl. xivn, 
figs. 4 and 4z, and synonymy. 


Wakanoura, Kii; Chikugo River, Kurume, Chikugo; Kurume, July 
23 (many specimens). 


BITHYNIS LONGIPES (de Haan). 


Palemon longipes “ pk Haan, Fauna Japon., Crust., 1849, p. 171. 
Palemon longipes ORTMANN, Zool. Jahrb., Syst., V, 1891, p. 715. 


Kawatana, July 22 (many specimens); Nagasaki, Hizen. 

The two foregoing species are very closely related; they may be 
separated by the following characters, which are not absolutely 
constant: 

In B. nipponensis the rostrum is usually nearly straight and bears 
12 or 13 teeth above; in B. dongipes it is usually more arched and has 
10 or 11 teeth above. 

In B. nipponensis, adult, the fingers of the second cheliped are 








al have given a new name, P alee mon ortmanni, to P. leis spore = Lemnlae 
longipes Ortmann, not P. longipes de Haan. There is in the U. S. National Museum 
a specimen of P. ortmanni from Tsushima Island, Japan, aia by P. L. Jouy. 
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nearly as long as the palm, very hairy, the teeth at their base small 
and concealed in hair; in B. /ongipes, adult, the fingers are only one- 
half as long as the palm, very little or not at all hairy. There is one 
well-developed tooth near the base of the pollex and two either side of 
it near the base of the dactylus. 

In B. nipponensis, young, the fingers are longer than the palm; in 
B. longipes, young, they are nearly as long as the palm. 


Order STOMATOPODA. 
ODONTODACTYLUS SCYLLARUS (Linnzus). 


Cancer scyllarus Lixn xus, Syst. Nat., 10th ed., I, 1758, p. 633. 

Odontodactylus scyllarus BiaELow, Proc. U. 8. Nat. Mus., X VII, 1894, p. 496, and 
synonymy.—BorraDaILg, Proc. Zool. Soc. London, 1898, p. 36, pl. v, fig. 6, 
and synonymy. 

Wakanoura, Kii; one male. 
The dactylus and distal end of propodus of the raptorial limb are 
bright red in the specimen preserved in alcohol. 


LYSIOSQUILLA LATIFRONS (de Haan). 


Squilla latifrons DE HAAN, Fauna Japon., Crust., 1849, p. 222, pl. x1, fig. 3. 
Tysiosquilla (Coronis) latifrons Miers, Ann. Mag. Nat. Hist. (5), V, 1880, p. 10. 
Lysiosquilla latifrons Biaetow, Proc. U. 8. Nat. Mus., X VII, 1894, p. 503. 

Nagasaki, Hizen; one female. 

Length from tip of rostrum to end of telson 64.4 mm.; length of 
carapace 14.5 mm. 

The dactylus of the right raptorial limb in de Haan’s figure has 6 
teeth, of the left limb 7 teeth; in our specimen the dactyli of both 
limbs have 6 teeth. 

The posterior margin of the telson is armed with 12 small spines on 
one side of the sinus, 11 spines on the other side. 


CHLORIDELLA/¢ FASCIATA (de Haan). 


Squilla fasciata pe Haan, Fauna Japon., Crust., 1849, p. 224, pl. 1, fig. 4.— 
Miers, Ann. Mag. Nat. Hist., (5) V, 1880, p. 29.—Brooxs, Challenger Rept., 
XVI, Stomatopoda, 1886, p. 37, pl. mm, figs.4,5; pl. u, fig. 8.—BieELow, 
Proc. U. S. Nat. Mus., X VII, 1894, p. 510. 
Tsuruga, Echizen, 2 males; Nagasaki, Hizen, 1 male, 1 female. 
The intermediate denticles of the margin of the telson are either 
8 or ¥. 
The largest specimen measures 76.5 mm. long; carapace, 19 mm. 
long. 





4In 1899 (Jour. Inst. Jamaica, II, p. 628), I called attention to the fact that the 
name Squilla J. C. Fabricius, 1793, was preoccupied for a genus of Amphipoda by 
O. F. Miller, 1776 and 1788, by Scopoli, 1777, and by O. Fabricius, 1780. The only 
available name for the stomatopod genus is Chloridella Miers, 1880. One who con- 
siders Chloridella generically distinct from Squilla J. C. Fabricius should substitute a 
new name for the latter. 
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nall CHLORIDELLA RAPHIDEA (Fabricius). 

_ Squilla harpax pe Haan, Fauna Japon., Crust., 1849, p. 222, pl. x1, fig. 1. 

one Squilla raphidea Bicetow, Proc. U. S. Nat. Mus., XVII, 1894, p- 535, and 
e of synonymy. 


Wakanoura, Kii; 5 specimens. 


; in 
CHLORIDELLA AFFINIS (Berthold). 
Squilla oratoria DE Haan, Fauna Japon., Crust., 1849, p. 223, pl. x1, fig. 2. 
Squilla affinis Brgetow, Proc. U. 8. Nat. Mus., X VII, 1894, pp. 537 and 538, 
fig. 22, and synonymy. 
Aomori, Rikuoku; Same, Rikuoku; Tokyo; Tsuruga, Echizen 

and (abundant); Wakanoura, Kii (abundant); Onomichi, Bingo; Nagasaki, 
g. 6, Hizen. 


CHLORIDELLA COSTATA (de Haan). 


Squilla costata pe Haan, Fauna Japon., Crust., 1849, p. 223, pl. ui, fig. 5.— 
are Miers, Ann. Mag. Nat. Hist., (5), V, 1880, p. 21.—BigEtow, Proc. U. 8. Nat. 
Mus., XVII, 1894, p. 511. 

Wakanoura, Kii, 2 specimens, male and female; Nagasaki, Hizen, 
3 males. 
i The surface of the carapace is tuberculate, especially between the 
eae median and submedian carine, the tubercles more or less confluent. 
The marginal denticles of the telson are 3-4, 6-8, 1. 

The largest specimen measures 87 mm. long; carapace, 22.5 mm. 
long. 
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A REVIEW OF THE HEMIBRANCHIATE FISHES OF JAPAN, 


By Davip Starr Jordan and Epwin CHAPIN STARKS, 


Of the Leland Stanford Junior University 


In the present paper is given a review of the Hemibranchiate fishes 
known to inhabit the waters of Japan. It is based on material in the 
Leland Stanford Junior University and in the U.S. National Museum, 
most of it collected by Jordan and Snyder in the summer of 1900. 
In a previous paper in these Proceedings“ Mr. Starks has discussed 
the osteology of the suborder Hemibranchii and of its component 
families. 


Order ACANTHOPTERGIL. 
Suborder HEMIBRANCHII 


Opisthotics absent; parietals usually absent; exoccipitals never 
meeting over surface of basioccipitals; myodome usually absent or 
rudimentary, sometimes well developed; posttemporal never typically 
forked, sometimes united to cranium suturely; a portion of the hypo- 
corcacoid sometimes enamelled, appearing externally as a separate bone 
on either side (interclavicle); supraclavicle usually absent, small when 
present; postclavicle when present composed of a single bone; superior 
pharyngeals and usually elements of branchial arches reduced in num- 
ber; inferior pharyngeals present, not united; four anterior vertebre 
more or less elongate, sometimes united; transverse process present 
on all abdominal vertebre; snout more or less produced and tube- 
like with a small mouth at its end; ventrals abdominal, sometimes 
anteriorly placed. These fishes are allied to the Percesoces, from 
ancestors of which it is probably descended. Their relations to the 
Lophobranchii are close, the characters of the Lophobranchii being 
largely extremes of the same modifications. 

(nur, half; Apayyxos, gill.) 

In the following analysis of families we adopt the arrangement of 
families as given in Dr. Gill’s valuable discussion of **The Mutual 
Relations of the Hemibranchiate Fishes.”? 


«Proc. U. S. Nat. Mus., X XV, 1902, p. 618. 
> Proc. Acad. Nat. Sci. Phila., 1884, p. 154. 
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a. Dermal armature absent, or developed only as plates on side or back; vertebrae 
numerous (30 to 36); pubic bones placed close to scapular arch; spinous dorsal 
represented by isolated spines. 

b. Vertebree anteriorly little enlarged; ventrals subthoracic, each with a sharp 


spine. 
c. Branchiostegal rays three; ventrals with one soft ray each; snout conic or 
Se Se DUNO | 5 sine kdSck aw dG K ons cadewnncsowecky GASTEROSTEID#, I. 
cc. Branchiostegal rays four; ventrals with four soft rays each; snout tubi- 
Phot co cx cues hckuPepminsh sees seuhweeckne AULORHYNCHID2®, IT. 


bb. Vertebree anteriorly (first four) elongate; ventrals abdominal or near middle 
of body, without spines, but with 6 (or 5) soft rays. 

d. Dorsal spines developed, weak; body compressed, moderately long, with 

ctenoid scales; no caudal filament.................../ AvLostomiIp2&, IIT. 

dd. Dorsal spines undeveloped; body depressed or subcylindrical, very long 

without scales; caudal with the two middle rays produced into a long 

DONG isd oenaxcabaadethten doatuyencscuhieumeee FistuLarup2, IV. 

aa. Dermal armature superficial, developed anteriorly and especially about the back; 

four anterior vertebre much elongate; tail with its axis continuous with that 

of the abdomen; branchihyals and pharyngeals mostly present (fourth superior 

branchihyal and first and fourth superior pharyngeals wanting); pubic bones 
remote from the scapular arch; a spinous dorsal fin developed. 

MACRORHAMPHOSID#, V. 

aaa. Dermal armature connate with the internal skeleton and developed as a dorsal 

cuirass in connection with the neuropophyses; six or more anterior vertebree 

extremely elongate; tail with its axis deflected from that of the abdomen by 

encroachment of a dorsal cuirass over the dorsal fin; branchial system usually 

feebly developed; a spinous dorsal feebly developed under the posterior pro- 

Sealine OE SO GONE DORI ona es ecscdsd nicks coset duceve CenTriscip, VI. 


Family 1. GASTEROSTEIDAE. 
STICKLEBACKS. 


Body more or less fusiform, somewhat compressed, tapering behind 
to a slender caudal peduncle. Head moderate, the anterior part not 
greatly produced, but all the bones of the suspensory apparatus some- 
what lengthened. Mouth moderate, with the cleft oblique, the lower 
jaw prominent; maxillary bent at right angles and overlapping the 
premaxillary at corner of mouth. Teeth sharp, even, in a narrow 
band in each jaw; no teeth on vomer or palatines; premaxillaries pro- 
tractile. Preorbital rather broad; suborbital plate large, often cover- 
ing the anterior part of the cheeks, forming a connection with the 
preopercle. Branchiostegals 3. Gill membranes broadly joined, free 
from the isthmus, or not; gill rakers moderate or rather long. 
Toothed superior pharyngeals 2; that of fourth arch missing or 
united to third. Opercles unarmed. Skin naked or with vertically 
oblong bony plates; no true scales. Dorsal fin preceded by two or 
more free spines; anal similar to soft dorsal, with a single spine; ven- 
tral fins abdominal, anteriorly placed and overlapped slightly at the 
side by a process from the shoulder girdle, though not connected to 
it, consisting of a stout spine and one or two rudimentary rays. 
Middle or sides of belly shielded by the pubic bones. Pectorals 
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rather short, unusually far behind the gill openings, preceded by a 
quadrate naked area, which is covered with shining skin. Caudal fin 
narrow, usually lunate. Air bladder simple; a few pyloric cea. 
Vertebree 30 to 35; anterior vertebra little enlarged. 

Small fishes inhabiting the fresh waters and arms of the sea in 
northern Europe and America; noted for their pugnacity. They are 
exceedingly destructive to the spawn and fry of large fishes. 

a. Gill openings restricted, the membranes mesially united to the isthmus; dorsal 


with two free spines; skin mailed, partly mailed, or naked Gasterosteus, 1. 


aa. Gill openings confluent, the gill membranes forming a broad, free margin across 
the isthmus; dorsal spines 8 to 11, divergent; skin naked or mailed. 


Pygosteus, = 


1. GASTEROSTEUS (Artedi) Linnezeus. 


Gasterosteus (ArTEDI) Linn.xvus, Syst. Nat., X, 1758, p. 489 (aculeatus). 
Gasteracanthus Patuas, Mem. Ac. St. Petersb., ITI, 1811, p- 325 (cataphractus). 


Leiurus Swarnson, Nat. Hist. Class’n Fishes, II, 1839, p. 242 (gymnurus). 


Sticklebacks with the innominate bones coalescent on the median 
line of the belly, behind and between the ventral fins, forming a 
triangular or lanceolate plate. Gill membranes united to the isthmus. 
Tail slender, and usually keeled. Skin variously covered with bony 
plates. Dorsal spines 3 in number, strong, with nondivergent bases. 
Species numerous. Fresh waters and shores of all northern regions; 
the species highly variable, those found in the sea usually with the 
body completely mailed, the fresh and brackish water forms variously 
mailed or even altogether naked. It is probable that the reduction in 
armature is in some degree connected with life in fresh waters. It is 
almost certain that the partly naked forms are in each species derived 
from mailed forms of the same region. 

(yaornp, belly ; ooréov, bone.) 


1. GASTEROSTEUS CATAPHRACTUS (Pallas). 
TOGEUWO (PRICKLY-FISH). 


Gasteracanthus cataphractus Pautas, Mem. Acad. Petersb., III, 1811, p. 325; 
Kamchatka. 

Gasterosteus obolarius Cuvier and VALENCIENNES, Hist. Nat. Poiss., [V, 1829, p. 
500; Kamchatka. 

Gasterosteus insculptus Ricuarpson, Last Arctic Voyage, 1854, p. 10, pl. xxv, 
figs. 1, 2, and 3; Northumberland and Puget sounds. 

Ciasterosteus serratus Ayres, Proc. Cal. Acad. Sei., 1855, p. 47; San Franciseo.— 
SauvaGeE, Revision des Epinoches, 1874, p. 13. 

Gasterosteus intermedius Girarvd, Proc. Acad. Nat. Sei. Phila., 1856, p. 135; Cape 
Flattery. 

Gasterosteus aculeatus cataphractus JoRDAN and GILBERT, Synopsis, 1883, p. 396. 

Gasterosteus cataphractus JonpaAx and EvermMann, Fishes N. and M. Amer., I, 
1898, p. 749. 

Gasterosteus aculeatus IsH1k AWA, Prel. Cat., 1897, p. 58; Hokkaido, Kuriles, Ugo, 
Yechigo, Shimotsuke, Musashi, Usen, Niigata. 

Gasterosteus williamsoni Girarp, Proc. Acad. Nat. Sci. Phila., 1854, p. 103; Wil- 

liamson’s Pass, near Saugus, California; naked form. 
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Gasterosteus microcephalus Girarp, Proc. Acad. Nat. Sci. Phila., 1854, p. 133; 
Kaweah R., Tulare Lake; half-mailed form. 

Gasterosteus plebeius GiRARbD, Proc. Acad, Nat. Sei. Phila., 1854, p. 147; Presidio; 
half mailed. 

Gasterosteus inopinatus GikARD, Proc. Acad. Nat. Sei. Phila., 1854, p. 147; Presi- 
dio; half mailed. 

Gasterosteus pugetti Girarp, Proc. Acad. Nat. Sei. Phila., 1856, p. 135; Fort 
Steilacoom, Washington; half mailed. 


The following description is taken from a specimen 85 mm. long 
from Ugo, northwest Japan: 

Head 34; depth 44; eye 34. Dorsal 11-1, 13; anal1,10. Body slender, 
compressed; head small and pointed; mouth oblique, maxillary not 
reaching eye; caudal peduncle depressed, keeled. Processes from 
shoulder girdle slightly divergent, leaving a narrow, naked area on 
breast; naked area in front of pectorals equal to length of snout. 
Dorsal spines long and slender, the length equaling distance from 
snout to pupil; third dorsal and anal spines very small, curved; ven- 
tral spines long, slender, as long as snout and eye, or even longer in 
some specimens; serrate at base and with basal cusp; ventral plate as 
long as spine in many specimens, narrow, the greatest width 34 in 
length. Lateral armature complete, the plates gradually reduced in 
size posteriorly, forming a distinct caudal keel. Dark grayish or blu- 
ish black above, silvery below, with a few dark punctulations, thickest 
on caudal peduncle and near tip of ventral spines. Alaska, Kam- 
chatka, and Japan. Very abundant northward; the mailed form rarely 
or never entering fresh water. 

We have also marine specimens from Kushiro and northern Japan, 
which we have compared with specimens from Alaska and Puget 
Sound, and have found them to be similar. 

Specimens from Ibi and Mino rivers near Ogaki in Mino seem to be 
inseparable from the naked specimens from Colton, California (called 
** Gasterosteus williamsoni”). They differ greatly from the marine 
form in being deeper, in having the ventral plate broad and short, in 
being only partially armed, in being conspicuously mottled, and in 
exhibiting all of the differences which fresh-water specimens at the 
extreme of variation from California and Alaska exhibit. Since it has 
not been possible to satisfactorily separate the Western American 
fresh-water species from those found in the sea, we can not consider 
these as distinct even though we have no intergrading forms at hand. 

Formule of soft rays of dorsal and anal: 


Locality. Ugo. Kushiro.) N. Japan. Puget Sound. Ibi River. a 


13 14 13/13 1224 W2 MIB nn 313 ih ll ll 12 
10 9 9 . 22 Fa oe ee es De ee Pe 
| | 


(xatagpaktos, cataphractus, mailed.) 
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2. PYGOSTEUS Brevoort. 


Pygosteus (Brevoort) Giti, Cat. Fishes East Coast North America, 1861, p. 39; 
name only. 

Pygosteus Git, Canadian Naturalist, I, 1865, p. 8 (occidentalis) . 

Gasterostea SAuVAGE, Revision des Epinoches, 1874, p. 29 ( pungitius). 

This genus is characterized by the presence of 9 to 11 divergent 
spines and by the weakness of its innominate bones. The gill mem- 
branes form a broad fold across the isthmus. Vertebre 14-+ 18 = 32. 

(xvyn, pubic region: ooréov, hone.) 


a. steindauchneri, 2 


“. 


aa. Dorsal with 11 or 12 spines. -.- undecimalis, 3. 


2. PYGOSTEUS STEINDACHNERI Jordan and Snyder. 


Gasterosteus japonicus SreinpDAcHNER, Ichthy. Beitr., IX, p. 27, pl. 1, fig. 
Gulf of Strielok, near Vladivostok. (Not of Houttuyn. ) 

Pygosteus steindachneri JoRDAN and Sxyver, Proceedings U. 8. Nat. Mus., 1901, 
p. 747, after Steindachner. 

Gasterosteus pungitius IsHikawa, Prel. Cat., 1897, p. 59; Lake Inokashiro, near 
Tokyo. 

Gasterosteus sp. a8SHIKAWA, Prel. Cat., 1897, p. 59; Yamashiro. 

The following description is taken from + specimens from Yama- 
shiro: 

Head 3% in length; depth 44. Dorsal VIII-11; anal I-8, or 9. 
Diameter of eye equal to snout or slightly greater, contained 34 times 
in head; width of interorbital two-thirds diameter of eye; maxillary 
barely reaching to under anterior edge of the eye in the males, 
slightly shorter in the females. 

Length of ventral spines equal to distance from tip of snout to 
middle of eye; length of middle dorsal spines two-thirds to three- 
fourths eye, last spine a little longer, equal to anal spine; length of 
pectoral equals snout and eye; length of anal base equal to dorsal base 
and equal to length of head without snout. 

Anterior part of body with vertical bony plates which decrease in 
length posteriorly and become smal! round plates on posterior half of 
body; on the caudal peduncle they form a sharp keel; they number 
from 32 to 35. 

Color in spirits very light yellowish brown with only a trace of small 
dusky punctulations. The membrane of the spinous dorsal dusky or 
conspicuously black. The soft dorsal and anal ranging from colorless 
to dusky. Pectoral and caudal without color. 

Numerous specimens taken from a pond at Inokashiro, Musashi, 
near Tokyo, and one specimen from Aomori differ only from these in 
being entirely devoid of plates and in being much darker or more 
dusky. The fins are all more or less dusky and the membrane of the 
spinous dorsal is not darker than the body color. Of 16 specimens 
counted an equal number have 8 and 9 spines. Both these and the 
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mailed specimens from Yamashiro were presented by the Imperial 
Museum from the many examples coliected by Dr. Ishikawa. 
Steindachner’s specimens seem to have been more slender and to have 
had higher spines than ours. 
(Named for Dr. Franz Steindachner.) 


3. PYGOSTEUS UNDECIMALIS Jordan and Starks, new species. 


Head 3} to 33 in length; depth 5 to 54. Dorsal XI or XII (in an 
equal number of specimens)—10 or 11; anal 1-?. Eye 3$in head; snout 
4; interorbital slightly less than diameter of eye. Maxillary reaching 
slightly past anterior margin of eye. Depthof head 14 to 14 its length. 

Ventral spines very short and slender, equaling in length two-thirds 
to three-fourths diameter of eye. The dorsal spines are subequal in 
length to the next to the last and are scarcely half the diameter of the 
eye in length. The last one is about a third higher and is equal in 
length to the anal spine. 





FiG. 1.—PYGOSTEUS UNDECIMALIS. 


The body is entirely devoid of bony plates in our specimens, except 
in one example where a few plates form a keel on the caudal peduncle. 

Color dark brown above, lighter below, all of the fins dusky. 

This species differs from Pygosteus steindachneri in having a more 
slender form, a slightly longer head, shorter and more slender ventral 
spines, and particularly in having more numerous and shorter dorsal 
spines. The mouth appears to be largerand the caudal peduncle to be 
thicker. The color is darker. 

Six specimens, the longest 53 mm. in length, presented by the Sap- 
poro Museum, were taken at Chitose in Hokkaido by Mr. Nozawa. 
The type is No. 7119, Leland Stanford Junior University Museum. 


(undecim, eleven.) 


Family Hl. AULORHYNCHID.®. 


3. AULICHTHYS Brevoort. 


Aulichthys (Brevoort) Grit, Proc. Acad. Nat. Sei. Phila., 1862, p. . 234, 
(japonicus). 
Lateral line with a series of sharply keeled plates, each ending in a 
spine; pectoral fin not emarginate; ventrals inserted under middle of 
length of the pectoral fin. 
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Northern Japan; one species known, well separated from the Cali- 
fornian Arlorhynchus flavidus, by the row of lateral spines; the fin 
rays about the same. 

(avAds, tube; ius, fish.) 


4. AULICHTHYS JAPONICUS Brevoort. 


Aulichthys japonicus ( Brevyoort), Git, Proe. Acad. Nat. Sci Phila., 1862, p. 234; 
Shimoda.—Jorpan and Snyper, Check List Fishes Japan, 1901, p. 60; 
Yokohama. 

Aulorhynchus japonicus STEiNDACHNER Ichth. Beitr., X, 1881, p. 1, pl. v, fig. 1; 
Yokohama. 

Fistulariide? Genus? Species? Isnikawa, Prel. Cat., 1897, p. 31; Nos. 551, 
552; Boshu. 

The following description is from a specimen from Tokyo, 15 em. 
long. 

Head 34 in length; depth 2 in snout. Dorsal XXV-; anal 1-10. 
Lateral plates 55. Postcaudal plates 13. Eye 4 in snout, 2 in post- 
orbital part of head. 

The mouth is small, the maxillary is contained 24 times in the man- 
dible, which is about half the length of the snout. From the back- 
ward-extending process from the maxillary a shallow channel runs 
backward on top of the snout to within a distance of the eye equal to 
the diameter of the eye. From the supraorbital rim a short channel 
runs forward to each side of the termination of the anterior median 
channel. The interorbital space is slightly convex and somewhat 
rugose. The length of the opercle is twice that of the rest of the 
postorbital part of the head. 

The pectoral fin is inserted a distance equal to the length of the 
opercle from the edge of the opercle. The lower raysare the longest; 
their lengthis equal to their distance from the posterior orbital margin. 
The front of the dorsal is midway between the base of the caudal and 
the middle of the opercle. The anal is directly under the soft dorsal and 
about equal toitinlength. Where the analand the dorsal are depressed 
the tips of the longest rays just reach to the base of thelastray. The 
length of the caudal equals the length of the postorbital part of the 
head. The lower edge of the shoulder girdle is rough and is only 
covered by thin skin; it appearsas a line of dermal bone and runs back 
nearly to a similar but wider line formed by the edge of pubic bones. 
The length of the ventrals equals the diameter of the eye. 

Caudal slightly dusky, other fins colorless; top of head dark; oper- 
cles dusky above with fine brown points; a dark brown streak runs 
along preorbital region to middle of eye. 

We have specimens from Tokyo, Matsushima, and Boshu. The 
species is not rare in northern Japan on sandy shores. 
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Family IT. AULOSTOMID. 


Body compressed, elongate, covered with small, ctenoid scales, 
Lateral line continuous. Head long; mouth small, at the end of a 
long, compressed tube. Lower jaw prominent, with a barbel at the 
symphysis. Premaxillary feeble, not protractile; maxillary broad, 
triangular, with a supplemental bone. Teeth minute, in bands on 
lower jaw and yomer. Branchiostegals 4. Gills 4, a slit behind the 
fourth. Pseudobranchie well developed. Gill rakers obsolete. Gill 
membranes separate, free from the isthmus. Air bladder large. 
Post-temporal free from cranium. Spinous dorsal present, of 8-12 
very slender free spines; soft dorsal and anal rather long, similar pos- 
terior, with 23 to 28 rays each; caudal small, rhombic, the middle rays 
longest, but not produced into a filament; ventrals abdominal, of 6 
rays, all articulated; pectorals broad, rounded, the space in front of 
them scaly. First four vertebrae elongated. Two pyloric caeca. A 
single genus, with two species, found in tropical seas. 


4. AULOSTOMUS Lacépéde. 





Aulostomus Lackrkpr, Hist. Nat. Poiss., V, 1808, p. 357 (chinensis). 
Aulostoma SCHLEGEL, Fauna Japonica, Poiss., 1845, p. 320; change of spelling. 
olyterichthys BureKxer, Ternate, II, p. 608 ( valentini=chinensis) . 
Solenostomus Gronow, Cat. Fishes, Ed. Gray, 1854, p. 146 ( chinensis) . 

Characters of the genus included above. 

(avddos, tube: 6TOua, mouth.) 


5. AULOSTOMUS” VALENTINI Bleeker, 


VALENTIN, Oud- en Nieuw-Oost-Ind., Amboyna, III, 1725, pp. 328, 448, 494. 
Polypterichthys valentini BLerKker, Ternate IT, about 1850, p. 608; Ternate. 
Artostoma sinensis SCHLEGEL, Fauna Japonica, 1845, p. 520; ‘‘Trés rare dans les 
mers du Japon.”’ : 
Aulostoma chinense Giénxtuer, Cat. Fish., IL], 1861, p. 538; Amboyna; Aneitum 
(not Aulostomus chinensis Lacépéde, which, after Linnzeus, is a West Indian 
species. 

The following description is from a specimen 48 em. in length from 
Honolulu. Head 3 in length; depth 11. Dorsal XI-26; anal 26; scales 
about 230. 

Body elongate, compressed, the least depth just behind base of pec- 
torals where the body is’constricted below. Body expanding verti- 
cally somewhat at soft dorsal and anal, and abrupt narrowing at caudal 
peduncle, which is long and slender with parallel sides. 

Eye contained 2? in post orbital part of head, 74 in snout. Lower 
iaw somewhat hooked up at tip over front of premaxillary. Maxilla- 
ries very broad, their width a little greater than eye and twice as long. 





« Fistularia chinensis Linnzeus is based chiefly in the Solenostomus cauda rotundata of 
Gronow, which is the West Indian species, Aulostomus coloratus. The latter species 
should properly bear the name chinensis. 
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Scales fine, strongly ctenoid, at nape becoming somewhat embedded. 
Area in front of pectorals closely scaled. Head naked. 

Pectorals short and broad; their length equals twice the diameter of 
eye. Ventrals inserted midway between base of caudal and middle 
of eye. Dorsal placed directly over anal, which is of equal length. 
Base of dorsal equal to postorbital part of head and half eye. Length 
of caudal contained 33 in length of snout. 

Color in aleohol brownish, with 10 or 11 narrow light crossbars, 
between each of which is a more or less conspicuous broken bar com- 
posed of diffused spots. Fins yellowish. A black stripe across base 
of dorsal and anal rays; a round black spot on upper and lower rays 
of caudal; a black spot on base of ventrals; and one on middle of max- 
illary. Other specimens very dark, with scarcely any crossbars. 
Others show conspicuous longitudinal light bars. 

This species, common in the tropical seas from Hawaii to India, is 
recorded by Schlegel as very rare in Japan. It doubtless belongs to 
the fauna of the Riukiu Islands. 

(Named for its discoverer, Fr. Valentijn, who wrote in 1725 on the 
**Oud- en Nieuw-Oost-Indien” and the ‘‘ Waterdieren van Amboina.”) 


Family IV. FISTULARUD. 


Body extremely elongate, much depressed, broader than deep. 
Scaleless, but having bony plates present on various parts of the body, 
mostly covered by the skin. Head very long, the anterior bones of 
the skull much produced, forming a long tube, which terminates in 
the narrow mouth; this tube formed by the symplectic, proethmoid, 
metapterygoid, mesopterygoid, quadrate, palatines, vomer, and mes- 
ethmoid. Both jaws, and usually the vomer and palatines also, with 
minute teeth; membrane uniting the bones of the tubes below, very 
lax, so that the tube is capable of much dilation. Post-temporal 
codssified with the cranium. Branchiostegals 5 to 7; gills 4, a slit 
behind the fourth. Gill membranes separate, free from the isthmus; 
gill rakers obsolete. Basibranchial elements wanting. Fourth supe 
rior pharyngeal missing or anchylosed to third. Pseudobranchiw 
present. Air bladder large. Spinous dorsal fin entirely absent; soft 
dorsal short, posterior, somewhat elevated; anal fin opposite it and 
similar; caudal fin forked, the middle rays produced into a long fila- 
ment; pectorals small, with a broad base, preceded by a smooth area; 
processes from hypocoracaid greatly lengthened; supraclavicles very 
small; ventral fins very small, wide apart, abdominal, far in advance 
of the dorsal, composed of 6 soft rays. Pyloric ceca few; intestine 
short. Vertebre very numerous (4+44 to 49+28 to 33); the first four 
vertebre very long. Fishes of the tropical seas, related to the stickle- 
backs in structure, but with prolonged snout and different ventral 
fins. A single genus, with a few species. 


Proc. N. M. vol. xxvi—02 5 
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5. FISTULARIA Linneus. 

Solenostomus Kietx, Missus, IV, 1740, p. 23 (nonbinomial). 

Fistularia Lixn xvs, Syst. Nat., 10th ed., 1758, p. 312 (tabacaria). 

Cannorhynchus Cantor, Malayan Fishes, 1850, p. 211 (tabacaria; Fistularia being 
regarded as preoccupied by Donati in 1750 for a pre-Linnzan genus of 
Polyps ). 

Flagellaria Gronow, Cat. Fishes, 1854, p. 146 (fistularis=tabacaria) . 


Characters of the genus included above. The bony shields, charac- 
teristic of this genus, are the following: 

1. The narrow strip along the median line of the back behind the 
skull (confluent neural spines). 

2. The pair of broader lateral dorsal shields. These shields are 
the longest, provided anteriorly with a ridge, which is prolonged and 
extends far backward between the muscles of the back. - This ridge is 
flexible, and does not interfere with the lateral movements of the fish. 
It appears to serve as a base for the attachment of muscular fibers. 

3. The narrow shield on the side is the postclavicle, its posterior part 
being dilated and fixed to the lateral dorsal shields. 

4. The ventral shields are the processes from the hypocoraeoids. 
Their posterior half is broadest, much pitted inferiorly. They are 
narrower before the middle, leaving a free lanceolate space between 


them, and are again a little widened anteriorly, where they join the 
clavicle and urohyal. These plates extend as far backward as the 
anchylosed vertebre. 


(fistula, a tube or pipe.) 


a. Upper lateral edges on snout sharply serrated. 

b. Two middle ridges on snout well separated, diverging on anterior part of 
snout, converging finally on its foremost part; skin nearly smooth. Color 
greenish depressa, 6. 

bb. Two middle ridges on snout close together and parallel on anterior half of its 
length, slowly converging forward from the middle; skin rough. Color, 


reddish petimba, 7. 


6. FISTULARIA DEPRESSA Giinther 


YAGARA (ARROW-SHAFT). 


Fistularia depressa Gintuer, Shore Fishes Challenger, 1880, p. 69, pl. xxx, 
tig. D; Sulu Islands, Natal, Zanzibar, Amboyna, China, New Guinea, New 
South Wales, Fiji, Lower California. —Jorpan and Evermany, Fishes N. 
and M. Amer., 1, 1898, p. 757; Gulf of California, Panama. 


The following description was taken from a small specimen 31 cm. 
in length (without caudal filament), from Wakanoura. 

Head 2% in length. Depth at pectoral fins equal to long diameter of 
eye. Width just behind pectorals three-fifths of width at a point just 
behind ventrals. Dorsal 15; anal 14. 

Body elongate, depressed, as viewed from above the sides are nearly 
parallel for a short distance behind pectorals, where it is narrower 
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than posterior part of head, but grows abruptly broader at the pos- 
terior end of the upper lateral plates and tapers gradually to the 
audal. 

The jaws are armed with a row of fine teeth. The maxillary is con- 
tained 8} times in the snout, the mandible 5} times. Eye nearly twice 
as long as high; extreme length of orbit equal to length of maxillary. 
Interorbital space somewhat concave, less so than in /. petimba, in 
larger specimens it is flat at the sides with a channel along its middle; 
the width is one-third of orbit. The median ridges on snout diverge 
anteriorly; the distance between them is everywhere greater or as 
great as the distance from them to the upper lateral ridge. 

The ventrals are inserted from the pectorals a distance equal to the 
distance of the pectoral from the anterior margin of the eye. They 
are separated at their base by a space equal to the long diameter of 
the eye. The dorsal and anal are directly opposite to each other and 
similar in shape. The skin is everywhere smooth to the touch. 

All of our specimens from Japan are plain brown greenish above, 
but as specimens from other localities may be either plain brown or 
with longitudinal stripes and spots of blue, probably blue-spotted 
examples occur. 

The following color description was taken from a fresh specimen 
from Panama, 69 em. in length: 

Olive brown on upper parts, white below. A pair of narrow blue 
stripes, interrupted anteriorly and posteriorly, begin at the nape, 
diverge backward, and cross the lateral line just in front of the point 
where it becomes straight, then runs just above and parallel to the 
lateral line as far as the tail. Another pair of streaks, made each of 
blue spots, run close along each side of mid-dorsal line, from a point 
above axil of pectorals to front of dorsal. Behind dorsal, a single 
series of spots occupies the median line of back. 

We have compared specimens from Panama, La Paz, Mexico, and 
from the Hawaiian Islands with our Japanese material and can appre- 
ciate no difference. The species occurs also in Samoa. 

Several specimens under 32 cm. in length were collected at Waka- 
noura, Misaki, and Matsushima. 

(depressus, depressed. ) 


7. FISTULARIA PETIMBA Lacépéde. 
YAGARA. 


Fistularia Pier, John White, Voyage New South Wales, pl. uxrv, fig. 2. 

Fistularia tabacaria var. Buocu, Ichth., 1794, pl. ccctxxxvu, fig. 2, ‘‘Coll. Linke 
at Leipzig;’ wrongly figured as spotted with blue; snout serrate; 2 caudal 
filaments. 

Fistularia petimba Lactrkpe, Hist. Nat. Poiss., V, 1803, p. 349 (excl. syn.); New 
Britain, Isle of Reunion, equatorial Pacific; based on specimens and manu- 
scripts of Commerson; snout serrate; body immaculate.—Jorpan and Ever- 

MANN, Fish N. and M. Amer., I, 1898, p. 758. 
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Fistularia serrata Cuvier, Régne Animal, Ist ed., 1817, p. 349 (after Bloch) .— 
Gintue_r, Cat., III, 1861, p. 533.—Gittnruer, Shore Fishes, Challenger, p. 68, 
pl. xxxu, fig. C, 1880.—Jorpan and GILBERT, Synopsis, 1883, p. 390.— 
IsH1kAWA, Prel. Cat., 1897, p. 31; Tokyo, Kii. 

Fistularia immaculata Cuvier, Régne Animal, Ist ed., 1817, p. 349; Sea of the 
Indies; after Commerson and John White. 

Fistularia commersonii Rtpreiti, Neue Wirbelthiere, 1834, p. 142; Red Sea. 







The following description was taken from a specimen 30 cm. in 
length from Wakanoura: 

Head 24 in length; depth at pectorals a little less than long diameter 
of eye. Dorsal 15; anal 14. 

This species differs from /. depressa in the following characters: 

The ridges on the top of snout are close together and parallel. The 
distance between them is always much less than the distance from 
them to the upper lateral ridge of snout. The head is more deeply 
sculptured and the ridges are rougher. The interorbital space is 
deeply concave and without flat supraorbital areas in the adult. The 
species may be at once distinguished by the touch, the skin feeling 
harsh like very fine shagreen. The lateral line is armed posteriorly 
with sharp bony plates. 

Some of our specimens show faint traces of broad cross-bars about 
as wide as the diameter of the eye; 3 or 4 are on the snout and 12 or 
14 on the rest of the body. It is pale or dull reddish brown in life. 
It seems to be rather less common than F. depressa, but neither 
species is rare in shallow bays of Japan. This species was found at 
Wakanoura, Misaki, and Nagasaki. 

(petimbuaba, a Portuguese name.) 




























Family V. MACRORHAMPHOSIDZ. 
SNIPE-FISHES. 


Body compressed, oblong, or elevated, covered with small, rough 
scales; no lateral line; some bony strips on the side of the back and on 
the margin of the thorax and abdomen, the former sometimes confluent 
into a shield. Bones of the skull much prolonged anteriorly, forming 
a long tube which bears the short jaws at the end; no teeth. Gill 
openings wide; branchiostegals 4. Branchihyals and pharyngeals 
mostly present, the fourth superior epibranchial and the first and 
fourth superior pharyngeals only wanting. Two dorsal fins, the first 
of 4 to 7 spines, the second of which is very long and strong; soft dor- 
sal and anal moderate: ventral fins small, abdominal, of 1 spine and 4 or 
5 soft rays; pectorals short; caudal fin emarginate, its middle rays not 
produced. Air bladder large; pseudobranchie present. Gills 4, a 
slit behind the fourth; vertebre about 24, the four anterior ones much 
lengthened; no pyloric ceeca; intestinal canal short. Three or more 
species, chiefly of the Old World, placed in two genera, Macrorham- 
phosus and Centriscops. 
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6. MACRORHAMPHOSUS Lacépéde. 


Macrorhamphosus LackpkpE, Hist. Nat. Poiss, V, 1803, p. 136 (cornutus=scolopax). 

Centriscus Cuvier, Régne Anim., Ist. ed., II, 1817, p. 350 (scolopar, not Centriscus, 
Linnzeus, which was based on scutatus alone). 

Macrognathus Gronow, Cat. Fishes, 1854, p. 147 (scolopax). 

Orthichthys Git, Proc. Ac. Nat. Sci. Phila., 1862, p. 234 (velitaris). 


Body oblong, graduating into the caudal peduncle; back straight; 
dorsal spines about 7. Characters otherwise included above. 





r (uaxpos, long; payudgos, snout.) 
a. Body deep, the depth 4 in length to base of caudal....................: sagifue, 8. 
aa. Body more slender, the depth 44 in length to base of caudal... ...-. japonicus, 9. 
7 
a 8. MACRORHAMPHOSUS SAGIFUE Jordan and Starks, new species. 
y SAGIFUE (BIRD FLUTE). 
3 
5 Centriscus sp. IsH1KAWA, Prel. Cat., 1897, p. 32; Kagoshima. 
oy Head, 2 to 24 in length; depth, 4 to 44; eye 54 to 6 in head, 34 to 4 
y in snout; snout 3 to 3} in length. 
it 
r° 
Tr 
it 
Fig. 2.—MACRORHAMPHOSUS SAGIFUE. 
Dorsal V-12; anal 18 (or 19, counting the last very small slender 
h ray, which is crowded close to the preceding one.) 
- Outline of head concave from tip of snout to occiput and from man- 
at dible to tip of clavicles. Dorsal outline of body convex from occiput 
g to dorsal spine, nearly level between dorsals dropping steeply oblique 
ll at anal base to caudal peduncle, less steep on caudal peduncle. Ven- 
ls tral outline evenly curved from shoulder girdle to caudal peduncle. 
id Mouth small, toothless; maxillary scarcely as long as the diameter 
st of pupil. A slight ridge runs from above eye along upper lateral edge 
~. of snout, conspicuous near eye, growing lower anteriorly. Another 
or ridge runs from the anterior margin of the eye straight forward and 
ot unites with the upper ridge. The preopercular ridge touches the pos- 
a terior margin of the orbit and runs obliquely in a straight line nearly 
ch to lower margin of head under anterior margin of eye and is thence 
re continued forward following the contour of snout. 
n- Bony strips along back and armature of abdomen as described for 


M. scolopax. 
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The length of the second dorsal spine is variable, reaching only to 
the base of the rudimentary caudal rays in some examples, to above 
the middle of the longest caudal rays in the others; its insertion is 
midway between the base of the middle caudal rays and a point mid- 
way between the eye and the edge of theopercle. The pectorals equal 
in length the base of the anal, or the eye and postorbital part of the 
head. 

Color in spirits silvery below, brownish above; fins colorless; pale 
red in life. 

We have compared this species with two specimens of Macrorham- 
phosus scolopaxr from the Canary Islands. From them it differs in 
being a little more slender, and in having a slightly smaller eve and 
longer snout. 

Specimens from Misaki and Enoura on Sagami Bay and from deeper 
water at Sagami and Saruga Bays, where it was dredged by the U. S. 
Fish Commission steamer Albatross. The type from Enoura is num- 
bered 7125 in Leland Stanford, Junior, University Museum. A co-type 
is in the U. S. National Museum. The species is common in rather 
deep waters along the coast of Japan. 

(sagifue, the Japanese name.) 


9. MACRORHAMPHOSUS JAPONICUS Giinther. 


Centriscus japonicus GUNTHER, Cat. Fish., III, 1861, p. 522; Japan; China. 


Dorsal IV or V-11; anal 18 or 19. 

The height of the body is contained 23 to 3 times in distance of 
operculum from base of caudal. Second dorsal spine very strong, 
not (or very indistinctly) denticulated posteriorly, the length about 
one-fourth or two-ninths of the distance of the opercle from the 
caudal. 

The above is Dr. Giinther’s description of Macrorhamphosus gracilis 
of Europe From this species he differentiates M/. japonicus in hav- 
ing a shorter dorsal spine. 

The species was not seen by Jordan and Snyder. The type of Dr. 
Giinther was doubtless from Misaki. 


Family VI. CENTRISCID. 


Form of body elongate, much compressed. Anterior bones of skull 
much produced and forming a long tube terminating in a small 
mouth. Body covered with a bony dorsal cuirass which is connate 
with the internal skeleton. Posteriorly it terminates in a long spine 
with or without a movable spine at its end. The longitudinal axis of 
the tail 1s deflected from that of the trunk by the encroachment of 
the dorsal cuirass over it. Vertical fins inciuding a spinous dorsai 
crowded together under the terminal spine of dorsal cuirass. Ventrals 
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abdominal. Teeth none. Parietals absent. Posttemporal suturally 
connected to cranium; supraclavicle present. Ribs developed. Post- 
clavicles present. East Indies. Species few and small, fantastically 
formed, the translucent carapace suggesting that of a shrimp. 


7. ZOLISCUS Jordan and Starks, new genus (strigatus). 


Tais genus differs from Centriscus Linnaeus (Amphisile Cuvier),4 
chiefiy in having the first dorsal spine borne by the spine which termi- 
nates the cuirass. The dorsal cuirass of Centr/scus ends posteriorly 
in a long unjointed spine. This genus .£/iscus includes also lis- 
cus punctulatus (Bianconi) and perhaps also the fossil species called 
A mphisile heinrichi. 

(aickos, moving.) 


10. ZOLISCUS STRIGATUS (Giinther). 
Amphisile strigata GéNTHER, Cat. Fish., I11, 1861, p. 28; Java. 


Head 24 in length to base of soft dorsal rays; depth 3 in head; orbit 
11 or 12 in head; 1% to 2in postorbital part of head; interorbital 4 
orbit. Dorsal III, 10; anat 12. 


Fic, 3.—ZOLISCUS STRIGATUS. 


Bod; very much compressed and rather elongate, resembling in 
transverse section a razor blade—thin and rounded above, tapering 
below to an extremely thin drawn out cutting edge. Head and body 
cuirassed with smooth, bony plates; tapering anteriorly into a long 
boay snout; terminating posteriorly in a long spine. 

Outline of head concave above from occiput to tip of snout; the 
roitral tube bent upward anteriorly and terminating in an extremely 
snall toothless mouth. The length of the mandible is less than half 
the diameter of the eye. The interorbital is convex and longitudinally 
stiiated; its width is equal to the diameter of the eye. The supraor- 
bitl margin of the eye is a projecting rim. 

The third lateral plate of the body is nearly twice as long as deep; 
its ower edge is midway between the outline of the back above it and 
the base of the ventral fin. There are 11 lower ventral plates (ribs), 2 
in front of the pectoral and 9 behind. 


@ Tie name Centriscus Linnaeus, was based on Centriscus scutatus alone, described 
after Gronow. It is therefore equivalent to Amphisile of Cuvier and Acentrachmeot 
Gill, ad can be used neither for Macrorhamphosus nor for oliscus. 
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Directly below the posterior spines the vertical fins are crowded. 
The spinous dorsal and soft dorsal point nearly straight backward, the 
caudal obliquely downward, and the anal straight downward. The 
pectoral is inserted behind the opercle a distance equal to the diameter 
of the eye and the postorbital part of the head; its posterior margin is 
slightly concave; the extreme upper and lower rays are the longest, 
the former a little longer than the latter. The ventrals are inserted 
midway between a point below the anterior orbital rim and the base 
of the posterior anal ray. They are in some individuals long (prob- 
ably a sexual variation) and are contained 1} in the depth of the body 
above them; in others they are short, equal to or slightly exceeding 
the diameter of the eye. The first dorsal spine is equal in length to 
or slightly exceeds the distance of the pectoral from the edge of the 
opercle. From the end of the process which bears it a tiny spine 
projects downward and is connected to the dorsal spine by a membrane. 
The fish is evidently able to lock the dorsal spine in a horizontal posi- 
tion. When declined it projects downward at right angles co the 
spine that bears it. The second and third dorsal spines are curved 
slightly downward. The second reaches about three-fifths of the dis- 
tance from its base to the base of the first. The tips of the dorsal 
rays reach a very little past the tip of the second dorsal. The leagth 
of the caudal rays are equal to the length of the dorsal rays. The 
anal rays are shorter and are about equal to the Iength of the hase of 
the fin. 

Color brown, lighter above; a dark streak running through the eye 
appears as a double streak on opercles, thence takes an irregular 
course to pectoral base, behind which it is continued along the naked 
portion of the body below lateral plates, where it widens slightly at 
each rib; behind it crosses the caudal vertebre and ends betwen the 
spinous and soft dorsals. 

Numerous specimens were obtained from Yaeyama, Ishigaki Islaad, 

tiukiu, having been collected by Capt. Alan Owston. 

(strigatus, striped. ) 


SUMMARY. 
Suborder HEMIBRANCHII. 
Family I. GAsTEROSTEID®. 
1. Gasterosteus (Artedi) Linnzeus. 
. cataphractus (Pallas); Kushiro, Ibi River, Mino River. 
2. Pygosteus Brevoort. 


2. steindachneri Jordan and Snyder; Yamashiro, Inokashiro, Aomori. 
3. undecimalis Jordan and Starks; Chitose, Hokkaido. 
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Family I]. AvLoRHYNCHID2. 


3. Aulichthys Brevoort. 


. japonicus Brevoort; Tokyo, Matsushima, Boshu. 


Family I1I. Aviostomip». 


4. Aulostomus Lacépéde. 


5. valentini Bleeker. 


Family [V. FisruLarup®. 


5. Fistularia Linnzeus. 


}. depressa Giinther; Wakanoura, Misaki, Matsushima Bay. 
. petimba Lacépéde; Wakanoura, Misaki, Nagasaki. 


Family V. MACRORHAMPHOSID. 


6. Macrorhamphosus Lacépéde. 


. sagifue Jordan and Starks; Misaki, Enoura, Sagami Bay, Saruga Bay. 
. japonicus Giinther. 


Family VI. Cenrriscip2. 


7. M®oliseus Jordan and Starks. 


. strigatus (Ginther); Ishigaki Islands. 
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DESCRIPTIONS OF NEW SPECIES OF HAWAIIAN CRABS. 


By Mary J. RaTHsun, 


Second Assistant Curator, Division of Marine Invertebrates. 


Mr. H. W. Henshaw, of Hilo, Hawaii, has from time to time sent 
crustaceans to the U. S. National Museum. Among them are two 
crabs which appear to be undescribed. The species of Cyclograpsus 
has since been taken also by Mr. R. C. McGregor. 

The figures are drawn by Miss Sigrid Bentzon. 


CYCLOGRAPSUS HENSHAWI, new species. 


Carapace four-fifths as long as broad, sides subparallel for nearly 
three-fourths of their length. Surface almost smooth, punctate, the 
puncte coarse on the front, a few depressed granules in the antero- 
lateral region; cervical suture and gastro-cardiac suture faintly 
marked. Postero-lateral 
region crossed obliquely by 
broken granulated lines. 
Margin of front not visible 
in a dorsal view, straight, 
about three-eighths as wide 
as carapace, granulate. 
Lateral edges margined, 
granulate, and entire. Al- 
coholic specimens show 
six white spots on the an- 
terior half of the carapace, one on either side of the gastric region 
just in front of the middle and two farther forward, arranged trans- ' 
versely nearer the lateral margin. 

Chelipeds subequal. Merus granulate on upper margin and spar- 
ingly so on outer surface; inner margin denticulate, usually furnished 
with a lobe on the distal half. Carpus for the most part smooth; inner 
margin and angle granulate. Hand and fingers smooth; fingers gaping, 
inner edges crenulate. 

The ambulatory legs are a little rough. The merus joints are granu- 
late on the anterior margin, the granules continued sparingly on the 


Fic. 1.—CYCLOGRAPSUS HENSHAWI, MALE, 1}. 
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upper surface. The anterior margin of the propodi is covered with 
short black bristles. The dactyli have six rows of the same, in which 
the spinules are almost hidden. 

Dimensions.—Length of male 13.5 mm.; width 17 mm.; fronto- 
orbital width 11.7 mm.; width of front 6.2 mm. Length of largest 
male 16 mm.; width 19.5 mm. 

Localities.—Hilo, Hawaii; H. W. Henshaw, collector (types, Cat. 
No. 22857). Kahului, Maui; R. C. McGregor, collector. Oahu, Ga/a- 
thea expedition; received from Copenhagen Museum, labeled **‘ C. cine- 
revs Dana.” 

This little crab is not rare in the Hawaiian Islands. It has been 
found by Mr. Henshaw under stones at high-water mark, associated 

with C. granulatus Dana, which may be distin- 

guished by its arcuate side margins and the dense 

granulation of the anterior two-fifths of the cara- 

pace. C. cinereus Dana, of which there are speci- 

mens in the U. S. National Museum from San 

Lorenzo Island, Peru, has a narrower carapace, and 

the abdomen of the male wider and of a different 

form (see Dana’s figure). The new species ap- 

Fic.2—Cycocrarsus proaches nearest to C. parvulus de Man“ from Atjeh, 

HENSHAWI, ABDOMEN Hut the front is wider in our species, the upper 

ee margin of the orbit is not directed backward, the 

merus of the maxilliped is longer, and the sixth segment of the abdo- 
men of the male shorter. 


OZIUS HAWAIIENSIS, new species. 


Length of carapace four-sevenths of width. Carapace convex both 
in a longitudinal and transverse direction. A narrow depressed area 
extends around the front and antero-lateral region as far as the 
penultimate tooth. Surface irregularly punctate; the anterior third is 
roughened with depressed granules and irregular pits. The anterior 
part of the mesogastric region is very narrow and marked by deep 
grooves. There is a shallow gastro-cardiac suture; otherwise the 
boundaries of the regions are not indicated. On either side are two 
shallow pits disposed obliquely in front of the middle. The fronto- 
orbital width is three-sevenths of the entire width. The front is about 
as wide as the orbits, and so deflexed that its real margin is not visible 
in a dorsal view; the margin is four-lobed, the inner lobes larger than 
the outer and separated from each other by a deeper and narrower 
sinus than from the outer. The inner orbital tooth is well marked. 
Antero-lateral margin cut into four teeth; the first is almost obliter- 
ated in the adult, being merged with the orbital angle; its outer 
margin is longer than that of the second. The second and third are 
of equal length, the second most prominent. 


« Zool. Jahrb., Syst., IX, 1896, p. 350; 1898, pl. xxxm, fig. 42. 
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The subhepatic and subbranchial regions are roughened near the 
anterior and lateral margins of the carapace. A ridge runs from 
near the posterior end of the first antero-lateral tooth to the lower 
margin of the orbit. 


. 3.—OZIUS HAWAIIENSIS, FEMALE, 1}. 


Chelipeds unequal (in the female). The merus has a subterminal 
notch on the upper margin. The outer surface of the carpus and 
upper surface of the manus are roughened with irregular and mostly 
transverse pits, the intervening ridges deeply punctate. The carpus 
has two blunt inner teeth, one below the other. The fingers are black, 
marked with a few slightly im- 
pressed lines of pits; the pollex is Rye 
wider than the dactylus, which is -. . 2 ee ee 
considerably longer than the upper Fic. 4.—Ozrvs HawatiENsis, MARGIN OF FRONT, 
margin of the palm. The fingers Bi 
of the larger hand gape a little; each has a larger tooth near the base. 
The ambulatory legs are sparsely hairy. 

Dimensions.—Length of female with ova 16 mm.; width 28 mm.; 
fronto-orbital width 12.5 mm.; width of front 6 mm. 

Type locality.—Hilo, Hawaii, under stones at high-water mark; 
H. W. Henshaw, collector (Cat. No. 22852). Only females and young 
have been secured. 

Ozius hawaiiensis differs from allied species, such as O. verreaucii 
Saussure and . truncatus Milne Edwards, in lacking a sharp ridge 
on the carapace, extending obliquely inward and forward from the last 
or penultimate antero-lateral tooth. 





CONTRIBUTION TO A MONOGRAPH OF THE INSECTS OF 
THE ORDER THYSANOPTERA INHABITING NORTH 
AMERICA. 


By Warren Evmer Hrnps, 
Of the Massachusetts Agricultural College. 


INTRODUCTION. 


Very little attention has been given to the Thysanoptera of North 
America. So far as I can learn, descriptions or names of only twenty- 
three species have thus far (June, 1902) been published, besides three 
which have been recognized as previously described from Europe. 
Of the twenty-six species thus known in this country, four at least are 
certainly unrecognizable (Limothrips tritici Packard, Phlwothrips mali 
Fitch, P. carye Fitch, Thrips phyllowere Riley). Of the remaining 
twenty-two, six have been found identical with previously described 
species and therefore become synonyms—the large number is not 
surprising as many of the early descriptions are entirely too brief to 
insure positive identification. Therefore only sixteen species have 
hitherto been known to occur in this country. We may say that 
almost no systematic work has been done on the order in the United 
States, and, with the exception of a study of the ** Thripide of Iowa,” 
by Miss Alice M. Beach, most of the descriptions are scattered 
through different publications. I have endeavored to collect and 
present here such important facts as have already been published 
relating to members of this order, together with the observations 
which I have been able to make. An attempt has been made to place 
the work upon a systematic basis, and in order to make the descrip- 
tions uniform, and thus comparative, all the existing types that it has 
been possible for me to see have been examined and redescribed. In 
all, thirty-seven species are thus treated in the systematic part of this 
paper. Other descriptions which it has not been possible for me to 
place are given together by themselves in the hope that some one 
more fortunate or skillful than myself may have material by which 
to identify them. 
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There are given herein descriptions of eighteen species which I 
believe to be new, all but two of them having been collected at 
Amherst, Massachusetts, and within a radius of 2 miles of the Massa- 
chusetts Agricultural College, but even this field has not yet been 
thoroughly collected. The abundance of new species obtained within 
such narrow limits shows us how very little has been done upon this 
order and therefore it will not be surprising, when more attention 
shall be given to these tiny insects by collectors, if this small order, 
which has been considered as insignificant in numbers as well as in 
the size of its individuals, should prove to be quite extensive in the 
number of its species. Of the new species described in this paper, a 
complete set of types has been deposited in the Massachusetts Agricul- 
tural College; a set of cotypes, so far as they exist, has been deposited 
in the United States National Museum; a third set. of cotypes I have 
retained for my own use, and the remainder I have also deposited in 
the Massachusetts Agricultural College. The number of specimens 
from which the species has been described follows each description. 
Eleven of the thirteen previously described American species have 
been redescribed as have also a number which I believe have been 
previously described in Europe. Descriptions of early stages have 
been given where known and the authority therefor noted in each 
instance. It will be noticed that in all cases the description of the 
female precedes that of the male, or the latter may be wanting 
entirely. Among the Thysanoptera the females are much more 
abundant than the males and also more characteristic when both are 
known. For these reasons all of the descriptions are based mainly 
upon the female. It would be impossible to give a bibliography of 
the species of this country without including many references to 
European works. Therefore the bibliography is intended to include 
the literature of this order for the world rather than for North 
America alone. Each reference has been numbered so that it could be 
referred to by number when desired without repeating the whole title. 
Such references have been made by inserting the bibliographical 
number inclosed by a parenthesis where authority for a statement is 
referred to, thus, (I). 

I desire here to acknowledge that I am under many obligations to 
those who have assisted in making this paper more complete by kindly 
loaning type specimens, without the examination of which the identifi- 
cation of several species could not have been certain. I should state 
that these types were not loaned to me directly, but to Prof. C. H. 
Fernald, who kindly took upon himself the responsibility for them, 
but as 1 have been the one to profit by them it gives me pleasure to 
express my thanks to Prof. J. H. Comstock, through whose kindness 
I was able to see the type of Limothrips poaphagus; to Prof. Herbert 
Osborn for the privilege of examining at my leisure his type of Zhrips 
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striata; to Prof. C. P. Gillette for the loan of his supposed Thrips 
striatus; to Prof. H. E. Somers for sending tke types of Miss Beach 
and Professor Osborn, with their kind permission, to Dr. Henry 
Uzel for the positive identification of Thrips tabaci with his Thrips 
communis, and finally to Dr. L. O. Howard and Mr. Theodore 
Pergande for giving me access to the material in the United States 
National Museum collection. 

This paper forms the major portion of a thesis for the degree of 
doctor of philosophy at the Massachusetts Agricultural College, where 
it has been prepared under the supervision of Prof. Charles H. Fernald 
and Dr. Henry T. Fernald, who have charge of the work in the depart- 
ment of entomology. To both, for the many ways in which they have 
guided and encouraged me in the work of the past three years, I give 
my heartiest thanks, 


HISTORY OF THYSANOPTERA. 


These insects were first described by DeGeer in 1744, under the 
name Physapus (2). Linneus ignored this name and placed the four 
species known to him ina genus which he called 7irips, locating it in the 
order Hemiptera, immediately after his genus Coceus (5). In 1806, C. 
Dumeril raised the group to the rank of a family, which he called 
Vesitarses or Physapodes but retained it in the order Hemiptera 
(44). C. F. Fallen (47), in’ 1814, changed the name of the family to 
**Thripsites,” but did not change its ordinal position, and this name 
was retained by Newman (61) as the name of a ‘* natural order,” which, 
however, had only family value. In 1825, Latreille (50) used for 
them the names Thripsides and Physapi. A. H. Haliday, in 1836, 
published an extensive study of the British insects belonging to this 
group and concluded that they should be given the rank of an 
order, for which he proposed the name Thysanoptera (63). Probably 
about two years later, Burmeister (69) also gave them ordinal rank, 
with the name Physapoda, since which time most writers have 
adopted one or the other of these ordinal names. Those who adopt 
Physapoda appear to base their preference largely upon the priority 
of Dumeril’s use of the name Physapodes, Physopoda (Physapoda) 
being a re-formation of the term. It does not, however, seem to the 
writer that this position can be sustained, as at that time there was no 
genus Physopus, DeGeer’s name having no standing, as it was given 
before the tenth edition of Systema Nature.“ 

It seems therefore that Haliday was the first to give the group the 
rank of an order and to apply thereto a properly formed ordinal name: 
Thysanoptera, from Sioavos, a tassel, and mrepor, a wing. This 
basing of the name upon characters of the wings is in accord with 
general usage in the various orders of insects. I believe that Thysan- 


@See Canons V and XIII, A. O. U. Code, 1892. 
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optera can claim priority and correctness of formation and should 
therefore be adopted. 

While the scientific name of the group has been subjected to so 
many changes, the most frequently used common name has persisted 
unchanged since the time of Linneus. It is nothing more of less 
than the name which he gave to the genus Thrips, and is now applied 
in the same form to any individual of the order. It is therefore 
incorrect to drop the **s” when referring to an individual, as is 
frequently done. Thrips is a Latin name derived from the Greek 
Spi, meaning a wood-louse, and is in the singular number and mas- 
culine gender, as will be also all generic names of which it forms the 
termination. 

Various other common names based upon two of the most striking 
characters of the group have also been used to a limited extent: Blad- 
der feet (Blasenfusse or Vesitarses), referring to the ‘peculiar structure 
of the extremity of the leg, is appropriate and much used by German 
writers. Fringe-wings, from Thysanoptera, has also been used, but 
much more rarely. 


SYSTEMATIC POSITION OF THYSANOPTERA. 


The systematic position of this group has undergone unusual change 
since its establishment by Linneus. Working as he did upon the 
most striking superficial characters, Linnreus recognized in Thrips 
certain affinities with the Hemiptera-Homoptera, in which order he 
placed them. About 1828 through the anatomical studies of Straus- 
Durcheim and Latreille, sufficient evidence was obtained to lead 
Latreille to separate them from the Hemiptera and place them among 
the Orthoptera. By other writers they have been regarded as Pseudo- 
neuroptera, but at the present time the general opinion is that they 
form an order by themselves. 

So far as the writer can learn, the best work dealing with this ques- 
tion has been done by Jordan (309). His studies were made princi- 
pally upon //eliothrips dracene Heeger, representing the Terebrantia 
and Phlaothrips brunnea Jordan, representing the Tubulifera, but 
many other species were also considered and his conclusions are based 
upon anatomical (both external and internal) and biological considera- 
tions. The following is a free translation of a portion of Jordan’s 
conclusion. 


In regard to the place of Physapoda, we must classify them according to their 
immersed germ band and their larval form in the line of the Orthoptera, Homoptera, 
Hemiptera, wherein they should be placed according to their anatomy and biology. 

In habits the Physapoda, especially the larvee, resemble small Cicadelline. The 
hypognathism of Thrips is found in such marked degree that the mouth cone comes 
to lie under the prothorax as in the case of Homoptera, especially Phytophthira. 
The number and position of the ocelli resembles the Orthoptera s. 1. more than the 
Homoptera, while the position of the antennz is similar to that of the Orthoptera 
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and Aphid. In the structure of the mouthparts, the Physapoda are not as far 
removed from the Orthoptera as are the Rhynchota; the Physapod proboscis is of a 
type between the biting mouthparts of Orthoptera and the sucking mouth of the 
Rhynchota, by which it is not meant that the Homoptera have developed from our 
Physapoda. The biting mouth organs of the Orthoptera are here concealed by the 
transformation of the mandibles into piercing bristles and the growing together of 
the labrum with the maxillze and labium, while the piercing bristles form a short 
tube to the sucking proboscis. In this respect the Physapoda should be considered 
as Rhynchota together with the Homoptera and Heteroptera. 

Thrips have the free prothorax in common with the Orthoptera s. 1. and the Ryn- 
chota. The development of the meso and metathorax shows that at least the meta- 
sternum and mesosternum are nearly equal to those in the Orthoptera, while the 
absence of the metaphragma, which is always present in the Orthoptera, and the dis- 
appearance of the long metathoracic muscles which are not reduced there, bring 
Thrips into close connection with the Homoptera. The first ventral ring is main- 
tained through the absence of the first ventral plate and the entrance of the dorsal 
plate into the thoracic covering in the Physapoda just as in many Orthoptera s. 1., 
but a quite similar condition is also shown in the first abdominal segment of the 
Homopterous Psyllide, a sign that Orthopteroid characters may be retained even in 
genuine Rhynchota. 







































































A reduction of the system of venation of the wing takes place in the Phytophthira 
as in the Physapoda, but not in the same degree in the Orthopteras. 1. The ?hysapod 
wing isa Phytophthiran wing in which the large spread is greatly reduced, as in the 
Pterophoridie, by the development of long fringes. 

















In regard to the concentrated nervous system, Thrips come very close to Rhyn- 
chota and are far removed from the Orthoptera, but in this connection it is worth 
noting that the aberrant Mallophaga, provided with biting mouth parts, also possess a 
concentrated nervous system. Aside from these doubtful cases, all other Orthoptera 
have a developed chain of ventral ganglia. The tracheal system of Thrips has the 
small number of three or four pairs of stigmata. We find the stigmata reduced 
usually in the breathing organs of holometabolous insects. Among the Rhynchota we 
find it as in the Coccid; all other Rhynchota and the Orthoptera are holopneustic. 
The alimentary canal of Physapoda is characterized by the possession of four mal- 
pighian vessels which occur in like manner in all Rhynchota with the exception of the 
Aphid which have none, and the Coccidze which have two urinary organs. The 
Orthoptera have a large number of urinary tubes, with the exception of the Termi- 
tidze and Psocidze with six and the Mallophaga with four. The long, slender zso- 
phagus of Terebrantia which reaches even into the abdomen is found also in the 
Psyllide, the large loop of the midgut of Terebrantia is characteristic of many Homop- 
tera, but in these the enlargement of the loop of the gut running back, takes place 
at the beginning of the midgut. 




























































































The male sexual apparatus, with its simple, often pear-shaped testes, resembles the 
Mallophaga about as much as the Phytophthira; the female organs, from the rosette 
arrangement of the ovarian tubes, resembles the tubes in the Rhynchota; the want 
of connective strands of the eggs with the germ area places the ovaries especially 
beside those of the Cicadellinze. The genital armature of the Terebrantia is found in 
the Orthoptera and Phytophthira. 

Jn anatomical respects, therefore, the Physapoda come nearer the Homoptera than 
the Orthoptera s. 1. There is also a series of biological facts which strengthen still 
further the connection of these insects with the Homoptera. First, I would recall 
that the Physapoda with their nymph and pronymph stages, in which they take no 
nourishment, exhibit a very similar transformation to that which is known to take 
place in Coccid males. The parthenogenesis of Thrips is not Orthopteroid, but a 
method of reproduction which is peculiar chiefly to the Phytophthira. The frequent 
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occurrence of apterous species without rudiments of wings, the condition that one 
sex is so frequently winged while the other is wingless, that among the normally 
winged species there appear individuals with reduced wings, that the latter phenom- 
enon occurs especially toward autumn; all these are occurrences which take place to 
a considerable degree in the Phytophthira. 

The manner of nourishment of Thrips, their life in larval colonies, the rapid and 
successive development of each generation, the sucking of plant roots by the larve, 
the periodical swarming of multitudes of the winged species give to Thrips through- 
out an Aphid-like character. 

Therefore we can not doubt that we must separate the Physapoda from the 
Orthoptera s. 1., but we must still determine whether we may incorporate them into 
the Rhynchota. If we maintain the division of the insects into eight orders (Thysa- 
nura, Orthoptera s. 1., Rhynchota, Neuroptera, Lepidoptera, Diptera, Hymenoptera, 
and Coleoptera) and include in these orders the aberrant Siphonaptera, Mallophaga, 
Strepsiptera, the first in the Diptera, the others in the Orthoptera and Coleoptera, 
then we must also consider the Physapoda as Rhynchota and divide the Rhynchota 
into Heteroptera, Homoptera, and Physapoda. 

But if, according to Brauer’s classification, we break up the conglomeration of the 
Orthoptera s. 1. into several orders of insects equivalent to the well-defined Coleop- 
tera, Hymenoptera, Lepidoptera, Diptera, and Neuroptera, and also consider the 
aberrant Siphonaptera as a single order, just as the Bryozoa, Echinorhyncha, etc., 
represent aberrant types of worms, then there is no necessity for destroying the unity 
of the type of the Rhynchota by the incorporation of the Physapoda, but we can 
erect for Thrips a new order, the phyllogenetic value of which we find in that they 
have branched off from the line of the Orthoptera-Homoptera-Heteroptera where the 
Orthopteroid characters of the Homoptera are not entirely suppressed, and that they 
exhibit special mouth parts which morphologically still remain somewhat Orthop- 
teroid, but functionally are quite Rhynchotoid. The Mallophaga with their Rhyn- 
chota-like nervous system and their four malpighian vessels must have branched off 
before the Physapoda. Their special connection with the Physapoda arises from 
the form of the tracheal stigmata in the development of the thorax in which the 
metanotum, as in the Physapoda, is larger than the mesonotum in contrast with all 
Rhynchota and Orthoptera. If we collect the Mallophaga, Psocide, and Termitidee 


as Corrodentia with Brauer, then we must place Physapoda in the system between 
Corrodentia and Rhynchota. 


COLLECTION OF THYSANOPTERA. 


As the life habits of species of this order differ very greatly, the 
methods of collection must be varied according to the species. The 
majority of these insects are to be found in flowers, grass, etc.; many 
are found exclusively in turf or near the surface of the ground; others 
are taken most commonly under the bark of trees, on foliage, etc. 

For the grass-inhabiting species, I have found a short-handled sweep- 
ing net, made of fine muslin, most serviceable. Other cloths may be 
used, but the texture must be considerably finer than that of cheese 
cloth or many of the smaller species can easily pass through it and 
escape. Asa white background greatly facilitates the observation of 
these small creatures, the contents of the net may be carefully exam- 
ined by slowly turning it inside out without emptying it or the net 
may be emptied and the contents be examined upon a sheet of white 
paper carried for the purpose. Small phials serve as convenient recep- 
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tacles for the collections from various plants or other sources and thus 
they may be kept separate if desired. The most convenient method 
yet found for catching these lively little animals is to moisten a fine 
camel’s-hair brush and place it directly upon the escaping actively 
jumping or flying forms. Those that are more sluggish in their move- 
ments can be easily lifted upon the point of the brush and transferred 
to the phial, which may be stoppered with a cork or wad of cotton. A 
label giving such data as it is desired to preserve may be placed in the 
phial or attached to the outside and a bit of the food plant may well 
be placed inside with the insects. In this bottle they may be kept 
alive for some time, if it is not convenient to preserve them at once. 

Uzel recommends for collection from flowers, inclosing the flower 
head, insects and all, in a four-cornered paper bag, folding the upper 
edge over twice and fastening with a pin. Flowers of only one sort 
should -be placed in a bag. The contents of the bags are examined at 
home upon a sheet of white paper and the escaping creatures captured 
with the aid of a fine brush dipped in alcohol. In winter, dried flow- 
ers and grass stems yield many hibernating forms. 

Tree-inhabiting species may be found by beating over a white sur- 
face, or foliage may be collected and sifted by means of a fine beetle 
sieve, which is a great convenience for this work. In this way may be 
found also many species inhabiting turf, moss, fallen foliage, or decay- 
ing bark. The sifting may be done directly over white paper or the 
siftings collected by means of a fine bag fastened around the sieve and 
examined at the collector’s leisure at home. Some species are known 
to inhabit certain oak galls and probably other galls will be found to 
shelter other species. The gall is, as a rule, the work of some other 
insect which the Thrips has appropriated for its home, but in Aus- 
tralia some galls are said to be formed by the Thrips themselves. Both 
Uzel and Jordan state that many inhabit fungi, but I have not yet 
found any in such a location. 
























PRESERVATION AND MOUNTING. 





Various methods of preserving these tiny insects have been tried. 
Being so small that it is impossible to study them without the aid of 
a compound microscope, the method has been sought for which would 
best preserve the natural form and color of the insect and the most 
satisfactory results have been obtained in the following simple way: 

The specimens to be mounted, having been brought into the labora- 
tory alive in small bottles, are quickly killed, and at the same time 
cleared, by dropping them directly into xylol in which they are left 
for about an hour. They may then be mounted directly in balsam dis- 
solved in xylol without danger of cloudiness resulting from moisture 
in the insect body. The mounts are clear, natural colors are well 
preserved, and when dried they are permanent and always available 
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for study. Working with such small insects, it is difficult to arrange 
them satisfactorily upon the slide, but with patience and care this can 
be accomplished fairly well. The wings should be spread, and this 
condition has, as a rule, been most easily obtained by transferring the 
insect from the xylol to.the center of a clean slide, and then teasing 
the wings out to the desired position by means of a tine bristle. The 
balsam is then placed on the cover and gently lowered onto the insect. 
As the balsam spreads it tends to carry out the wings, legs, and 
antenne so that they are in a position for study. It is a convenience 
in study to have two specimens on the same slide, one being dorsal, 
the other ventral side up. Specimens of different species should not 
be placed upon the same slide. If it is desired to keep a large num- 
ber of duplicates, it is not, perhaps, advisable to mount them all in 
this way, as they can be fairly well preserved by placing the living 
insects directly in about 80 per cent alcohol. Alcohol is, however, 
liable, or even likely, to cause an abnormal distension of the body, 
especially with Tubulifera, and if some of these distended specimens 
are afterwards mounted permanently for study it will be found that 
their general appearance has become so changed that the species is 
scarcely recognizable. For this reason I can recommend alcohol only 
for duplicates of well known species and never for undescribed 
material. 

While balsam mounts, made as described, seem to be best for pre- 
serving the general natural appearance of the insect, mounts made in 
another way are more useful for study of the chitinous structure. 
Everything but the chitin is dissolved by allowing the specimen to 
mascerate for from twenty-four to thirty-six hours in a cold 10 per 
cent solution of caustic potash, or by boiling for a few minutes in a 
little of the same solution. When thoroughly cleared the specimen 
may be mounted directly in glycerin, or washed in water, dehydrated 
in alcohol followed by xylol, and then mounted in balsam. Such 
mounts can be examined under high-power lenses and reveal many 
fine details of chitinous structure which can not be seen in ordinary 
mounts. 

A few words in regard to glycerin mounts may save some one such 
disappointment and loss as my experience with them has caused me. 
During one summer quite a large number of mounts were made by 
placing the insect directly into glycerin contained in a low cell, made 
either of white zinc cement or hard glycerin jelly, the cover glass 
being carefully sealed on with the white zine cement in each case. 
These mounts were beautifully clear at first and were placed aside for 
study during the winter. When examined again after a few months 
they were found to be ruined and worthless. Nearly every specimen 

yas more or less thickly covered, especially around the spiracles and 
thin membranous areas, with dense clusters of white, needle-like 
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crystals, many of which were also floating through the glycerin. 
As a result these slides, containing most of the results of a summer’s 
collecting, had to be thrown away. The exact composition of the 
crystals was not determined, but it is supposed that they were mostly 
phosphates which had been dissolved in the juices of the insect’s body. 
As the juices were gradually drawn out, the phosphatic salts, not 
being soluble in the glycerin, were deposited as the white crystals. 

There are still other objections to glycerin as a mounting medium 
for Thysanoptera, though it may be all right for other insects. The 
dark pigment of the eyes is frequently dissolved out by glycerin, and 
spreads all through the head, suffusing it with a dark color, which 
obscures all details in that region. Furthermore, glycerin does not 
preserve the tissues of the body fora very long time. They gradually 
go to pieces, the segments spread apart, and the mount becomes 
worthless in the course of a few years. Of course this objection to 
glycerin does apply to the mounting of chitin which has been cleared 
from all soft tissues by treatment with caustic potash solution, as 
chitin is unaffected by glycerin. 


EXTERNAL ANATOMY. 
INTEGUMENT. 


Adult.—The chitinous skeleton of these insects is quite firm. The 
body wall is made up of strongly chitinized, rigid plates joined together 
by thin and very flexible membranes. The texture of the plates 
appears usually to be quite uniform in different parts of the same 
specimen. In the head, especially, several of them are so smoothly 
joined that no sutures are visible. The thin connecting membrane 
may be smooth and of a uniform thickness, or, as in many parts of 
the Tubulifera, it may show a peculiar structure in the nature of regu- 
lar, distinct, very minute, plate-like thickenings, varying in form but 
often circular or hexagonal, giving a decidedly granular appearance to 
the area. 

The chitin is frequently thrown into more or less distinct folds or 
ridges, most -frequently transverse in direction, but often branching 
and running together to form a reticulated structure. The back of 
the head and the pronotum are most frequently marked in this way. 
Sometimes the ridges become very thick and pronounced, and form a 
regular network over the surface so conspicuous as to be of use in 
classification (Heliothrips, ‘arthenothrips, see Plate VI, fig. 64). This 
reticulation may extend over the whole outer surface of the body, 
legs, and even the fore wings, but always seems to be heaviest upon 
the head and pronotum. It is not known to occur in the Molothripide, 
but is found in several species of Thripide, and I have discovered it 
in an undescribed species of Phlceothripide. 
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In certain parts of the body there are found invaginations of the 
chitinous, external skeleton serving as advantageous points for the 
attachment of muscles. These can best be seen on the meso and 
metasternal plates of winged species of Thripide, and are darker than 
the plates in color. Many species show a narrow, transverse line 
across the second to seventh dorsal abdominal plates near the anterior 
edge of each. This dark line is caused by a chitinous, ridge-like 
thickening forming an arch on the inside of each of these plates. 

The chitin of the skeleton is rarely entirely unpigmented. Pig- 
mentation may take place in the cuticle itself, when the color is usually 
gray, yellow, brown, or black, or color may appear from pigments 
deposited in the hypodermis or fat-body. Such deposits are usually 
very irregular and of a yellow, red, or purple color. Pigments are 
frequently present in both places in the same individual. Metallic 
colors do not oceur. 

Larva.—The chitin of the larva is much less firm than that of the 
adult, and there is scarcely any differentiation in texture or structure 
between the plates and connecting membranes. The surface is not 
reticulated, but is usually considerably wrinkled transversely and 
roughened, though sometimes it is quite smooth. 

Pigments are rarely present in the chitin of the larva, and when 
they do occur the colors seem to be Jimited to gray, yellow, or brown. 
Larve are usually of yellow or red color, but these colors are due to 
hypodermal or fat-body pigments, and to some extent, perhaps, to the 
body fluids. 

Pupa.—tThe delicacy of the chitinous covering of the early stages 
‘an be seen during the period of transformation. It is then thin, 
smooth, and often shining. The cuticle forms a delicate sheath around 
the wings, antenne, and legs, and toward the end of this stage can be 
plainly seen separated from the body of the inclosed adult. 

Inteqgumental appendages.—These are present in the form of hairs, 
bristles, or spines which are variously modified. They are frequently 
borne upon small warts or tubercles which can be most distinctly seen 
upon the cheeks of many Tubulifera. The membranes of the wings 
are thickly set with microscopic hairs, usually either darker than the 
membrane itself or sharing its color. In some species (Sericothrips, 
various species) the abdomen is also thickly set with microscopic hairs, 
giving it a sleek, velvety appearance, and whorls of similar minute 
hairs often mark the antennal segments. The posterior fringes of the 
wings are always composed of long slender hairs, usually more or less 
spiral or wavy in appearance and inserted either directly into the edge 
of the wing (Tubulifera) or attached by a joint toa fixed base upon the 
edge (Terebrantia). This joint allows of motion only in the plane of 
the wing and toward its tip; it facilitates the folding of the hairs into 
line with the edge of the wing when the latter is brought to rest. 
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In nearly all species numerous short, small spines are borne upon 
the various parts, especially upon the prothorax, legs, and antenne. 
Larger and more conspicuous spines or bristles mark especially the 
exposed parts of the body such as the vertex of the head, the angles 
of the prothorax, the veins of the wings in the Terebrantia, and the 
last two or three segments of the abdomen. Special modifications of 
these larger spines are found in many adult Tubulifera in the form of 
hairs which have usually a slender shaft and at the tip are roundly 
knobbed or irregularly funnel-shaped, though sometimes they are 
short and cut off squarely at the tip where they are fully as large as at 
their base. 

Larve and pupe of both suborders, in many cases, bear such 
knobbed or funnel hairs which, when present in the pups, are even 
longer and more slender than in the larve. The spines in many cases 
are placed in quite regular segmental rows, both in transverse and 
longitudinal directions. 


HEAD. 


The form of the head is peculiar and extremely variable. (See figs. 4, 
14, 27, 55, 93, LOT, ete.) But while this variation is great between 
different species, the proportion of length to breadth in the same 
species is very constant. The different sclerites forming the head are 
so completely fused as to be indistinguishable and we can therefore 
designate the regions of the head only in a general way. The dorsal 
portion back of the eyes is called the occiput, that between the eyes 
and extending forward to the bases of the antenne is the vertex, 
between the bases of the antenne and the attachment of the mouth 
cone on the ventral side is the frons, while the sides of the head are 
called the cheeks (gene of other orders). The usual appendages of 
the insect head are present and will be considered separately. 

Antennxe.—These are inserted upon the extreme front of the head 
and stand quite closely together upon the front margin between the 
eyes. They are always much longer than the head and may be two or 
three times as long. The number of segments is a character of much 
importance in classification and varies from six to nine. The form of 
the segments ranges from cylindrical to almost spherical, and this 
character is also of importance in classification. The spines upon the 
segments become more numerous as the apex is approached, and on 
the intermediate segments are mostly borne upon the apical half of 
each. The Molothripide lack the specialized form and arrangement 
of the spines which is found in Thripide; their antenne are quite 
uniformly clothed with short hairs or bristles. In the Thripide this 
general hairiness is lost, except in those species having whorls of hairs 
around intermediate segments, while a few much longer and usually 
more conspicuous spines are developed. The antennal spines of Phle- 
othripide resemble in a general way those of Thripide. In both 
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these families certain spines seem to have undergone much modifica- 
tion and to have become specialized as sense organs of some particular 
sort. (See Plate XJ, figs. 123, 124.) They are larger than the unspe- 
cialized spines, thin walled and almost transparent, and usually end in 
a blunt point. In some species they are quite prominent, but as a rule 
are inconspicuous and require a careful adjustment of the light to be 
clearly seen. They are always simple in Phleothripide and are 
usually borne upon segments three to five, sometimes three to seven. 
In the Thripide similar structures are found, but they have under- 
gone even greater specialization in most cases. In a few genera 


(Ch ‘rothrips, Limothrips, i iptinothrips, and Parthe nothrips) they are 


simple and stand singly, one to a segment, upon the outer angles of 
segments three, four, and sometimes five, and upon the inner side at 
about the middle of six. In most cases, however, it appears that two 
of these specialized spines have approached and united at their base, 
so that we find upon the upper side of segment three and the under 
side of four, near their tips, a peculiar crescentic organ having the 
same apparent structure as the specialized spines just described and 
borne upon a small stalk standing ina clear, membranous.area. (Plate 
XI, fig. 123.) In some cases these organs are shaped much like the 
horns of cattle and are curved in two directions, being curved forward 
and also toward the axis of the antenna. The fifth segment sometimes 
bears a simple spine and another one is also well developed upon the 
inner side of the sixth. The function of these structures is uncertain, 
but they are usually called sense cones. 

In the olothripide an entirely different type of sense organ is 
found, though the two may possibly have much the same function. 
Upon the underside of segments three and four are narrow, much 
elongated longitudinally, thin, membranous areas, situated upon the 
outer half of each segment and a very small round spot of similar 
structure is similarly placed near the tip of segment five. (Plate X1, 
fig. 122.) These membranous areas strongly suggest an auditory 
function, but this is, perhaps, only a possibility. 

Abnormal antenne are not uncommon, and one or both may be 
deformed. The most common variation is in the line of a reduction 
in the number of segments through the fusion of two or more of the 
apical ones. Such deformed antenne may not be shorter than the 
normal ones, but there is usually some reduction in length. In one 
case, at least (lptinothrips rufus var. connatticornis), there occurs a 
regular and apparently normal fusion of the two segments constitut- 
ing the style of the typical form with the sixth segment (Plate V, figs. 
52, 54), which in this case is considered as a varietal distinction. An 
increase in the number of segments above the normal, by a division of 
one or’more, is not known. 

The antenne are carried extended forward in front of the head, and 
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are not normally laid back along the body when at rest. In the 
Terebrantia the first two segments are usually markedly broader than 
the others. 

Larval antenne vary considerably from those of adults. The num- 
ber of segments is constantly smaller, and the form is generally 
changed. Sense cones are not present, and the arrangement of spines 
is quite different from that in the adult. 


ORGANS OF VISION. 


Eyes.—Adult Thrips possess faceted eyes, which are borne upon 
the front angles of the head and extend downward onto the frons 
about as far as they do upward onto the vertex; rarely they are situ- 
ated farther back upon the sides of the head, but still near the front. 
They are circular, oval, or reniform in outline. The size and number 
of facets varies considerably in different species, as does also the close- 
ness of the facets to each other. The eyes are quite large, as com- 
pared with the size of the head, being together about one-half the 
width of the head through them. In many species, especially in Tere- 
brantia, they are strongly protruding (//eliothrips, Parthenothrips). 
The individual facets are usually considerably swollen, and small hairs 
project from between them, thus giving the eye a peculiar resem- 
blance to the surface of araspberry. The cornea is quite thick, trans- 
parent, usually slightly tinged with yellow, and appears like a light- 
colored margin around the outside of the eye. The part of the head 
closely adjoining the eye is frequently also much lighter in color than 
the remainder of the head. 

The pigmentation of the eye is dense and dark, so that, as a rule, 
by transmitted light the eye is entirely opaque, while by reflected 
light it may be red or very dark purple in color. 

The eyes of larve are much smaller and simpler than those of the 
adults. They consist of but few large, separated facets, and are situ 
ated farther back upon the sides of the head. 

Ocelli.—These are adult structures, and are not present in larve, 
though the pigment of the developing ocelli can sometimes be seen 
late in the larval stage. They are not always present, however, even 
in the adults. They are three in number, situated more or less closely 
together between the eyes on the vertex of the head, and are placed 
always in the form of a triangle, with its apex forward. Rarely only 
two ocelli are present, and it is then the front one which is wanting. 
Ocelli are present in all winged forms, and usually also in the short- 
winged forms of winged species. They are absent, however, in 
entirely wingless species. 


MOUTH PARTS. 


The mouth parts of Thrips are difficult to study, and so peculiarly 
modified that it has been found hard to determine their homologies. 
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This fact accounts largely for the many changes which have been made 
in the classification of this group. It is now generally admitted that 
their action is largely suctorial. They exhibit structures which seem 
to show a transition from a mandibulate to a haustellate form, and for 
this reason are of peculiar interest. 

As a whole the mouth apparatus appears as a broad, unjointed cone 
attached to the extreme posterior edge of the under side of the head, 
being carried so far back that its attachment to the rest of the head 
lies largely under the pronotum (Plate X, fig. 111). The apex of the 
cone is usually quite sharp, but never as slender as in the Hemiptera, 
and lies, when at rest, in a depression of the prosternum between the 
fore coxe. In many species the mouth cone is bluntly rounded. In 
the Terebrantia it is attached to the frons by a strongly chitinized 
thickening, running more or less obliquely across the under side of the 
head. In most species this dark thickening is nearer the left eye than 
the right and is connected by a similar thickening with the margin of 
the left eye (Plate XI, fig. 120). This connection is wanting on the 
right side, though a portion of the thickening still remains close to the 
right eye. In the Tubulifera the base of the mouth cone ismuch more 
nearly symmetrical and the connections with the eyes are entirely 
wanting (Plate XI, fig. 127). 

Asymmetry.—So far as we can learn, Prof. H. Garman was the first 
to call attention to the very peculiar asymmetry which is characteristic 
of the mouth parts of the members of this order, and he gave a new 
interpretation to certain of these parts, which we believe to be correct. 

Not only is the connection of the mouth cone, as a whole, with the 
frons asymmetrical, but also some of the individual parts of the mouth 
are markedly so. The most striking of these are the form of the 
labrum and the absence of the right mandible. These parts will be 
considered more in detail by themselves. 

Labrum.—The labrum forms the front wall of the cone (Plate XI, 
figs. 120, 127). It is decidedly asymmetrical in all Thysanoptera, but 
especially so in the Terebrantia. It is irregularly triangular in form, 
does not reach to the endocranial thickening, but is attached by its 
broad base to the clypeus by an indistinct membranous connection. 
From the base it narrows to the tip, where it is more or less rounded 
in Terebrantia, but is quite pointed and spine-like in many Tubulifera, 
though bluntly rounded in others. It is drawn out much farther 
toward the right cheek than toward the left, and on the right side also 
approaches most closely to the transverse thickening. The labrum is 
usually abruptly darker in color than the area between its base and 
the transverse thickening. 

Mazxillez.—The mixille are broad, flat, and external. Like the 
labrum, they are wedge-shaped or triangular in general form, and they 
constitute the side walls of the mouth cone. They taper toward their 
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tips, where they are quite sharply pointed and strongly chitinized, and 
may reach slightly beyond the labrum. At about the middle point of 
the side of each maxilla is borne a two or three segmented palpus. 
In the Molothripide this is always three segmented and geniculate; 
in the Thripide it is composed of two or three approximately equal 
segments and is straight, the segments being cylindrical but decreas- 
ing successively in diameter; in the Phleothripide it is always two 
segmented and the segments are very unequal in length, the basal one 
being short and rounded while the second is long, slender, and cytin- 
drical. The terminal segment is in all cases provided with a few touch 
bristles which are but rarely distinctly and easily visible. 

Labium.—The labium is believed to be formed by the union of the 
second pair of maxille and in many insects evidence of this can be 
seen, but in the Thysanoptera there is no visible suture along the 
median line, though sometimes a deep median notch is present at the 
tip. It forms the hind wall of the mouth cone and is, as a rule, con- 
siderably broader at the tip than the other parts. In many species, of 
Tubulifera especially, it is very broad and heavy at the tip, but in 
others it is narrowed and the whole mouth cone is then usually elon- 
gated and pointed. Standing closely together, each upon a membra- 
nous space a little to one side of the middle of the tip, are the two or 
four segmented, cylindrical, labial palpi. The maximum number of 
segments is here found also in the Molothripide, and the minimum 
number in the Thripide and Phleothripide. Around the tips of the 
labial palpi are borne a few touch bristles similar to those upon the 
maxillary palpi. 

Within the hollow cone formed by the parts just described lie the 
protrusile, piercing organs of the Thysanopteran mouth. These 
organs are three in number and of two kinds. Their homologies have 
been confused by various writers. 

Mandible.—This is the large, unpaired, piercing spine lying on the 
left side in the mouth cavity. It has been variously interpreted as 
epipharynx, mouth spine, ete. In the right side of the head there is 
no trace, or but a mere vestige, of the corresponding organ. The 
absence of the right mandible appears to be closely correlated to all 
the asymmetry of the mouth parts of these insects. The mandible con- 
sists of two parts, though these are not separated in any way. The 
large bulbous base appears to be mostly muscular and is attached to the 
endocranial thickening behind the left eye close to the angle which is 
made by the endocranium at this point, and about in line with the 
branch from this thickening running to the left eye in Terebrantia, 
which branch thus appears to form a strong brace. On the right side 
the absence of this endocranial branch is doubtless due to the non- 
development of the right mandible, and the labrum has grown out 
farther on the right side to take the place in some measure of the 
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wanting structures. The muscular base is short and abruptly con- 
stricted, and from this point to the tip the mandible continues as a 
slender, strongly chitinized spine having a very sharp point. This 
structure is capable of protrusion for only about one-fourth of its 
length, and therefore appears to be used only for piercing the outer, 
tougher tissues of plants. The mandible in the Tubulifera is decidedly 
shorter and more bent than is that in the Terebrantia. 

Maxillary lobes.—This pair of piercing organs has been considered 
by the majority of writers as the mandibles, but such they surely are 
not. Dissection shows that they are attached by a movable joint to 
the bases of the maxille. Each lobe is composed of two parts: A short 
basal, muscular arm or lever attached to the maxilla, and at the other 
end united to the enlarged, muscular base of the spine which is very 
slender and strongly chitinized. These spines are longer and more 
slender than the mandible and are developed alike on each side. When 
retracted into the mouth, the basal arm or lever extends obliquely for- 
ward so that the lever forms an acute angle with the spine, which then 
reaches just to the mouth, but when protruded the lever is brought 
down toward the mouth so as to straighten this joint, and the spine is 
thus thrust out from the mouth opening to a considerable distance. 
As these spines are more slender and protrude farther from the mouth 
than does the mandible, it appears probable that the latter is used to 
start the puncture through the hard, tough outer tissues, while the 
weaker lobes of the maxille, penetrating deeper through this opening, 
reach into the inner tissues. Some writers have stated that the three 
spines are hollow and used as suction tubes, but I have not found this 
to be the case in the species examined. 

There is a marked difference in length of the maxillary lobes in the 
two suborders. In the Tubulifera they are extremely long, and when 
retracted curve far forward under the eyes, while in the Terebrantia 
the bend of the lobes scarcely reaches beyond the transverse thickening. 
In the Tubulifera these lobes are altogether longer than the entire head 
and can be protruded in many species as far as the hind edge of the 
mesosternum. 

Other mouth structures.— Attached to the inner surface of the labium 
are certain other chitinized structures hard to describe and of uncer- 
tain homology, but considered by some as an hypopharynx. 

Larve.—The mouth parts of the larva are much the same as those 
of the adult, though weaker and less strongly chitinized. The chitin 
of these structures is shed at each molt, and may then be seen con- 
nected with the cast-off skin. 

Movements of mouth parts.—The parts forming the external wall of 
the mouth cone are not free, being united by a membranous connection 
along their sides. At the tip of the cone there is a small opening. It 
thus appears that structurally these insects are incapable of biting or 
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chewing their food to any degree, though it has been stated that par- 
ticles of leaf tissue have been detected in their excrement. This may 
be accounted for by the fact that the mouth parts are quite strongly 
chitinized at their tips, and so may serve, to some extent, to rasp 
or tear the tissues, small particles of which may be drawn into the 
alimentary canal with the sap. 


THORAX. 
(Plate XI, figs. 116-119, 125-127.) 


The thorax is composed of three distinct segments, each of which is 
well developed. The prothorax is separated from the mesothorax by 
a deep constriction and is freely movable. The other thoracic seg- 
ments are closely grown together and form what is conveniently 
alled the pterothorax. The larval thorax shows no particular chitin- 
ized plates and its whole structure and the arrangement and develop- 
ment of the spines have been but little studied. 

Most previous descriptions of the thoracic structure of these insects 
have been very brief. Unfortunately Dr. Uzel has given the entire 
anatomical part of his monograph in Hungarian, and therefore his 
description of the thorax has not been available. It is evident that 
there is considerable variation in the thoracic structures in different 
species, and it may be that when carefully worked out these parts will 
be found to have considerable importance in classification, whereas 


they have not been used in this way heretofore. A general descrip- 
tion of the parts of the thorax is difficult to give and must be subject 
to much modification in many species as the homologies of some parts 
are not well established. 


Prothorar.—This segment is as wide or wider than the head and 
varies much in its proportions and form. It is rarely much longer 
than wide, usually exceeds the mesothorax in length, and in most cases 
approximately equals the metathorax. The form in the Terebrantia 
is usually more or less rectangular, with the sides and hind edge espe- 
cially somewhat rounded. This form is also found in some Tubulifera, 
but as a rule among them the thorax 1s trapezoidal, being much wider 
at the hind edge than at the front. This trapezoidal form appears to 
be closely related to the development of the fore legs, since in the 
genus Chirothrips where the fore legs are extremely thickened there 
is found the same form of prothorax as in the Tubuliferan genera 
where the fore femora are also enlarged. 

The pronotum is strongly chitinized. In the Thripide it is usually 
more or less transversely striated and often bears numerous small 
spines. In the other families it is generally smooth. 

In most Thysanoptera the prothorax bears long conspicuous spines, 
the number and arrangement of which are much used in classification. 
These stand usually around the outside of the pronotum—one or two 
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at each angle and a pair on each of the transverse margins, and in 
some species one in the middle of each side. The maximum number 
is therefore twelve. When only one or two pairs are present they 
are at the hind angles. The form and size of these spines is also varia- 
ble. They may be quite short and inconspicuous or nearly as long as 
the protonum itself. In many Pleothripide they are knobbed or 
funnel shaped at the tips. 

In a number of species of Tubulifera, a division of the pronotum 
into plates near the hind angles has been observed. Two triangular 
plates coming up from behind the middle on the side and at about the 
hind angles meet at a point considerably within the margin and above 
the fore coxe. The prosternum is less strongly chitinized than the 
pronotum and at about the middle of the fore edge is often indented 
to accommodate the mouth cone. The insertions of the fore cox are 
at the hind angles and the distance between them depends upon the 
width of the hind edge of the prothorax. In some species the proster- 
num appears to be entirely membranous, while in others there are two 
small plates between the coxe near the hind margin. The episternum 
and epimeron are more easily distinguishable in most Tubulifera than 
in Terebrantia. 

Mesothorax.—The mesothorax is a broad, short segment, often the 
broadest of the body. The mesonotum is shorter than the mesosternum, 
though the latter approximately equals the metasternum as a rule, in 
consequence of which the division between the meso and metathoracic 
segments is oblique. The mesoscutum is usually a rather hexagonal 
plate, somewhat broader than long, and has thickened edges which are 
bent inward and used for the attachment of muscles, as is shown by 
cross sections of this region of the body. A narrow prescutum can 
be easily distinguished in some species, though in others it appears to 
be closely fused with the scutum. On each side of the scutum isa 
membranous area upon which the fore wings are inserted, at the 
bases of which there are chitinous thickenings for the attachment of 
muscles and also serving as pivotal points. A small, curved, triangular 
tegula is present in many, if not all, Terebrantia. Upon its broad 
edge, next the base of the wing, it is furnished, in olothrips, with 
a row of five or six small, stout spines which point directly toward 
the base of the wing, upon which, very near its base, there stands a 
somewhat larger, curved spine which, when the wings are extended 
in flight, points toward and would appear to engage some one of those 
upon the tegula. This is a peculiar and interesting structure the 
purpose of which can only be conjectured. In Thripide the tegula is 
present, but I have found no species having the spines fully developed, 
though little knobs or vestiges of such structures are present in some 
cases. The tegula is not always distinctly visible. At each anterior 
angle of the mesothorax there is a larger or smaller spiracle, which is 
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usually much elongated and narrow in Terebrantia, while in Tubulifera 
it is more rounded. In front of the spiracle a narrow plate extends 
up over the shoulder and meets the mesoscutum. This plate in some 
cases is only an upturned portion of the broad mesosternum, but in 
others is distinctly separated therefrom. This plate may be called the 
episternum, either separate or fused with the mesosternum. Behind 
the spiracle and below the attachment of the fore wings, there are one 
or two quite broad skeletal pieces which are rather triangular in shape. 
The mesosternum usually covers the whole ventral surface of the seg- 
ment and its edges bend upward at the sides (e. g., //e/iothrips, see 
Plate XI, fig. 119). In some species, however, it is an hexagonal plate 
similar to the mesoscutum and but little larger, while the episternal 
and epimeral plates are elongated and meet the sternum upon the 
ventral surface. Upon the median line of the sternum there is in all 
species, though very weak in the wingless ones, a quite deep chitinous 
invagination more or less forked and serving for the attachment of 
strong muscles (Plate X1, figs. 117, 119, 127). These endothoracic 
structures are plainly visible in most species. The middle legs are 
inserted far apart at the very hind angles of the mesosternum. 

Metuthorar.—This segment is usually slightly narrower than the 
preceding and generally tapers slightly to the base of the abdomen. 
Its dorsal plates are two, usually distinctly separated: a scutum and a 
scutellum. On each side of these a membranous strip continuing that 
from the mesothorax, extends backward to the base of the abdomen. 
The hind wings are attached quite close to the fore wings and in a sim- 
ilar manner. Near the bases of the hind wings lies in Tubulifera a 
very distinct rounded or oval spiracle. This spiracle is present and 
visible in many (Uzel says “tall” ) Terebrantia, but I have been unable 
to find it in some species; in others it is extremely small and appar- 
ently functionless, while in still others it can be distinctly seen. The 
metasternum is broad and its edges curve upward around the sides of 
the body. At the front edge of this side lies a narrow triangular 
plate, the meta-episternum, while the meta-epimeron is here a narrow 
elongated plate lying above and close to the upturned edge of the 
sternum. The metasternum bears also a prominent endothoracic 
structure in the middle and the edges of the plates are often bent 
inward and thickened. The attachment of the abdomen is so oblique 
that the hind cox lie beneath the first abdominal segment. The hind 
cox are well separated and the sternum usually projects back between 
them as a distinct lobe or conical protuberance. 

Variation in the structure of the pte pothoraz in wingle SS SP cies.—The 
pterothorax is similar in both short and long winged individuals and 
we may expect to find at times long winged specimens of usually short 
winged species. In species which are entirely wingless, however, or 
in those one sex of which is always wingless, a marked variation in 
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the structure of the pterothorax is evident in the wingless individuals 
(Plate XI, fig. 125). The size of the pterothorax becomes greatly 
reduced in such cases as no great muscular development is needed to 
move the legs alone and the pterothorax is, perhaps, but little larger 
than the prothorax. The dorsal plates of both segments lose the usual 
form and become rectangular and transversly broadened, extending 
over the membranous space which is usually present along each side. 
No traces of wings are present and there is no longer any place for 
them. As a consequence of the decrease in musculature the endo- 
thoracic structures have become very much weaker, though still plainly 
visible. 


APPENDAGES OF THE THORAX: LEGS. 


The legs of Thrips are among their most characteristic structures 
and can hardly be mistaken for those of any other insects, whether 
short and powerfully thickened or long and slender. They are com- 
posed of the usual parts of the insect leg, which may be readily dis- 
tinguished. The attachments to the thorax are quite far apart and at 
the very hind edge of each segment. The fore legs are often shorter 
and thicker than the others and more specialized. 

Cowa.—This basal segment is large, usually subconical and quite 
freely movable. The fore coxe, especially in Phleothripide, often 
bear a few short, very stout, sharp spines and one long spine at the 
outside, but aside from these spines the coxe exhibit little that seems 
to be worthy of note. 

Trochanter.—This is a short, small segment between the coxa and 
the larger femur, its line of attachment with the latter being often 
considerably oblique. 

Femur.—This, the first prominent segment of the leg, is quite long 
and more or less cylindrical or fusiform. The fore pair is frequently 
distinguished by much greater thickness than those of the other legs, 
(especially in Phleothripide), the enlargement taking place in the upper 
side of the base and diminishing toward the outerend. In Chirothrips 
the lateral surface is strongly chitinized and bent backward somewhat 
at the tip so as to appear almost tooth-like at that point. In thickened 
femora, especially, the inner side toward the base is grooved to receive 
the base of the tibia when the latter is closed inward, and in a few 
species with this kind of femur the angles here have become sharply 
pointed and chitinized so as to form two sharp teeth at the tip (Plate 
VIII, figs. 89, 90). 

Tibia.—The tibia is, as a rule, about as long as the femur and more 
nearly cylindrical or often club-shaped in form. It is most slender 
near its base where it is often slightly bent. At the extremity within, 


in a few species, the tibia bears an erect, stout, recurved hook or tooth 
as it is usually called. 
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Tarsus.—This is the most distinctive part of the leg. As a rule it 
is composed of two segments, though in larve and the fore tarsi of 
many species but one is present. The division between the two is 
oblique so that the under surface of the first segment is longer than the 
upper. Both segments are more or less cylindrical. The last segment 
terminates in a cup-shaped or hoof-like end which has been mistaken 
sometimes for a third tarsal segment. Upon the inner side of the fore 
tarsi are found structures which are nearly always characteristic of 
families. The olothripide, in both sexes and it is stated also in the 
pupal stage, bear upon the tarsus a peculiar hook-like structure the 
function of which is not understood. (See Plate 1, fig. 9.) The finger- 
like hook is bent back upon itself, pointing toward the base of the 
tarsus and almost touches the point of a short, stout spine standing 
erect at its tip. In many species of Phleothripide, though not in 
all, there is on the inner side of the tarsus a more or less stout tooth 
which stands nearly erect and is slightly recurved at its tip, and when 
this tooth is strongly developed, the tarsus, so far as is known, has 
only one segment. The development of this tooth seems also to be in 
proportion to the degree of development of the fore femur and its 
function appears to be to act as a hook in giving a firm hold and thus 
assisting the little creature in crawling through small places. Some 
Phlceothripide show no traces of sucha tooth and all grades of develop- 
ment can be found in different members of this family. Both sexes 
usually possess such a tooth, though that of the male is sometimes 
much stouter than that of the female. In the Thripide the tarsi are 
simple, without either of these structures in nearly all species, only a 
few having a small tooth. 

The tarsi are usually said to be clawless, but I do not consider this to 
be always the case, for some species have one and some two distinct, 
apparently movable claws on the sides near the end. 

Spines.—Each segment of the leg may bear numerous spines, and 
some of these may be particularly well developed and worthy of note. 
In many Tubulifera there is upon the inner and lower side of the 
femur near its base a slender spine very much longer than any of the 
others. The hind tibia in most species of Thripide is furnished with 
a row of stout spines along the inner side and in many species a pair 
of similarly stout spines is borne at the tip of each tibia. Other 
specialized spines are sometimes found. 

Bladder.—This structure, so remarkable and characteristic as to 
suggest the name Physopoda for the order, is protrusile from the end 
of the last tarsal segment. It is found in all species and in both adults 
and young, but its structure and action does not seem to be quite the 
same in the mature and immature stages. 

As has been said, the end of the adult tarsus is cup-shaped. The 
wall of the cup is firm and in some parts, especially the underside, 
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strongly chitinized. Into the mouth of this cup is fitted a very deli- 
‘ate, protrusile, membranous lobe or bladder. When the foot is 
raised or at rest, the bladder is wholly withdrawn into the end segment 
and becomes invisible, as is the case in a majority of mounted speci- 
mens. The end of the tarsus is now blunt and flat and often seems to 
be minutely haired. The bladder is, however, always protruded and 
brought into action when the tarsus is put down or brought into con- 
tact with an object. The membrane is then pushed out and forms a 
lobe, larger in many cases than the cup portion which had previously 
wholly contained it. The mechanism of this complicated structure is 
very interesting but difficult to study. It has, however, been worked 
out, partially at least, by both Jordan and Uzel. The following para- 
graph on this point is gathered from Jordan’s description and my 
own observations: 

Bladder mechanism.—A strong chitinous rod, attached to muscles 
in the tibia, runs out through the tarsus and ends in the broadened, 
heavily chitinized under surface of the cup. The end of the plate is 
drawn out into weak cords running to the outer parts of the cup wall. 
Opposite the chitinous rod lies a double fork provided with a joint. 
The fork is cut short at a chitinous rod lying in the terminal seg- 
ment of the tarsus and is movably joined thereto. Both arms of the 
fork are connected with the chitinous rod at their base by a tendon. 
Between the fork and the terminal plate of the chitinous rod the wall 
of the cup is usually thin and quite transparent, but in Phleothripide 
especially it is quite strongly chitinized and opaque. Looking down 
upon a foot that is inactive (bladder retracted) so that the chitinous 
rod lies along its middle line, the end appears more or less pear-shaped 
and small. Upon the surface lies the terminal enlargement of the 
rod, while the double fork occupies the sides. Between the tips of 
the fork the extremity appears folded in toward the middle. When 
the foot is brought into .action the chitinous rod is draw: back some- 
what, so that the attached fork is erected and spread out. The rrevi- 
ously invisible bladder is now thrust out from the end of the tarsus. 
The ends of the fork and the chitinous rod continue into the bladder 
wall as fine rays. The bladder is elastic and very mobile, easily ac- 
commodating its shape to the surface upon which it rests. Looking at 
a larval tarsus from the side, the chitinous rod is seen to run obliquely 
from the middle of the tibia to the under wall of the cup. Here it 
eppears to end suddenly without being broadened into a plate as in 
the adult; still the end of the rod is continued into the wall of the cup 
as tine rays. The dorsal part of the cup is occupied by a curved claw, 
the basal part of which is attached to a sort of bracket-like thickening 
of the wall of that part of the end segment at the base of the cup. 
Furthermore, the base of the claw is united to the chitinous rod by a 
sinew, and above the extremity of the claw the tarsus is drawn out 
into a membranous, longitudinally folded lobe. When viewed from 
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above, it is seen that the bases of the claws are strongly broadened 
within and somewhat less so without, and that the inner prolongations 
touch and are flexibly joined together. Both claws are supported upon 
the bracket-like ring at the base of the cup, while the folded mem- 
branous wall reaches beyond the claws. The chitinous rod unites near 
the support with the two tendons coming from the outer projections 
of the claws. When the bladder is brought into an active condition, 
the claws bend out from each other and the folded portion between 
them spreads out, while the distal portion, unseen in the inactive foot, 
becomes pushed out as the bladder. By a proximal pull upon the 
chitinous rod the tendons are drawn back and the claws thereby are 
spread out, moving around the bracket-like support with which they 
are connected as ona pivot. As the claws are grown together with 
the folded lobe, the lobe must be unfolded, but this does not explain 
how the membranous lobe can be protruded as a swollen bladder. If 
a swollen bladder be pricked or ruptured the blood pours out and the 
bladder collapses quickly. We must therefore conclude that blood 
pressure, acting with the mechanism just described, is largely instru- 
mental in the protrusion of the bladders. 

Other Organs of doubtful Junction. —In the basal segment of the 
tarsus or the extremity of the tibia there has been found in a few 
European species a small, pear-shaped organ which has been consid- 
ered as a gland, and some have thought this the structure which pro- 
duced the swelling of the bladders, but as this supposed gland is much 
smaller than the bladder which it is supposed to fill, this can not be, 
and its function remains still problematical. 

Near the line of union of the femur with the trochanter, Trybom 
has found in certain Phoothripide an organ or a group of organs 
which suggest to him the auditory organ on the base of the tibia in 
some Locustide. Trybom speaks of this structure as an elongated, 
thinly chitinized area, almost transparent. The areas are found on the 
side of the base of each femur near the line of its union with the 
trochanter. They are variable in shape and may be different on the 
opposite legs of the same pair. In each light area is a row of round 
structures having a dark point in the center of each. 

These peculiar structures are. small and easily overlooked, but 
Trybom has seen them in many species of Terebrantia as well as 
Tubulifera, and the writer has seen them in every species in his own 
collection. It appears, therefore, that they are always present, but as 
to their function we can only guess. 


WINGS. 


The wings of Thysanoptera are no less characteristic than are their 
feet. To be sure each character shown by them may be found in the 
wings of some other group of insects; nevertheless the combination of 
characters found here is unique. They are long, slender, membranous, 
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fringed, and not folded; they have few veins, and upon the hind edge 
of the base of each there is a usually distinct lobe or scale. The fore 
and hind wings are formed quite similarly. When at rest, the wings 
are folded back flat upon the abdomen, the fore wing covering the 
hind one completely and the pairs lying parallel in the Terebrantia, 
while in the Tubulifera the wings all overlap at their tips so that the 
full surface of only one can be seen when they are at rest. The wings 
are usually about as long as, though sometimes much longer than, the 
abdomen, but in many Tubulifera they are shorter. The wings of 
Molothripide are proportionally the broadest in the order, being in 
the middle about one-seventh as broad as their length. Those of 
Thripide are much more slender, ranging from one-tenth in the fore 
wing of Parthenothrips to about one-twenty-sixth in that of some 
Sericothrips; the average in the species of this family known to me is 
about one-fifteenth. Three general types of wing are found in the 
order, each of which is characteristic of a family. 

Family types.—Molothripide possess wings which are compara- 
tively broad, as we have seen. Their breadth continues nearly to their 
tips, where they are broadly rounded. (Plate I, fig. 2.) The hind 
wings resemble the fore wings closely in general outline and size. 

The wings of Thripide are distinctly different from the preceding. 
Besides being much more slender, they taper from base to tip, where 
they are sharply pointed, the whole wing being usually slightly curved 
so as to be quite sabre-shaped. (Plate LI, figs. 16,23.) The fore wing 
of Parthenothrips approaches most closely that of Aolothrips, being 
broad and straight but pointed instead of rounded at the tip, and the 
venation is very different. The hind wings are somewhat shorter and 
narrower than the fore wings. 

The third type of wing (Plate VII, fig. 75), found in the Phleeothrip- 
idx, resembles that of olothrips in being broad and rounded at the 
end. The hind wing is also similar in size and form to the fore wing. 
In some species the wing is narrowed in the middle so that it resembles 
somewhat a shoe sole. Other characters, as venation, fringing, ete., 
separate them very decidedly from the Molothripide. 

Venation.—The venation is even more characteristic of the families 
than the form of the wings. In the Molothripide, the fore wings 
show the most complex venation found inthe order. They are entirely 
bounded by a strong ring vein and pierced by two longitudinal veins 
extending from the base to near the tip, where they bend outward and 
join the ring vein. Four or five cross veins are also present, two 
uniting each long vein with the ring vein at about the first and second 
thirds of the wing and one cross vein uniting the long veins before 
the middle. The hind wings have no fully developed veins. 

In the Thripide the veins are much less prominent, except in Par- 
thenothrips. One or two longitudinal veins are present, but cross 
veins have very nearly disappeared, though vestiges of most of those 





NO. 1310. NORTH AMERICAN THYSANOPTERA—HINDS. 103 


found in Molothripide can sometimes be observed in this family. 
The hind wings have always one longitudinal vein, but no ring or 
cross veins. 

The wings of Phleothripide are marked by the absence of veins. 
In both fore and hind wings alike there is but a partial development 
of one median longitudinal vein. This is quite strong and marked at 
the base, but rarely reaches to the middle of the wing before it disap- 
pears. There is no trace of a ring vein. 

Fringing.—As a rule, fringes of long, slender hairs are borne upon 
both margins of the wing and so make up for the narrowness of the 
membrane. The hind fringe is always present, but the fore fringe is 
nearly absent in Molothripide, always present in Phleeothripide, and 
more or less fully developed in Thripide. The front fringe consists 
of a single row of hairs which, when fully developed, are stouter in 
Terebrantia than those upon the hind edge, but in Phleeothripide they 
are similarly developed on both edges. In some Thripide the front 
fringe is vestigial, being very weak and sparse, or it may be entirely 
absent. On the hind wings the front fringes are more uniformly well 
developed than upon the fore wings, and both fringes are single. The 
hind fringe of the fore wing in Terebrantia consists of two rows of 
hairs so placed that they stand, when in flight, at different angles to 
the edge of the wing and thus by crossing give mutual support and 
form a mesh-work which is more strongly resistant to the air. The 
hind fringe hairs of both wings in Terebrantia are more or Jess wavy 
or spiral in form while those of the front fringes are straight, as are 
also both fringes in the Tubulifera. The hind fringes of both wings 
of Tubulifera are single except that near the end of the fore wing the 
fringe is double for a short distance. The length of the hind fringes 
is from two to seven times the breadth in the middle of the wing. 
Fringes are wanting near the base of the wings. 

The method of insertion of the fringes differs in the suborders and 
is of interest. In the wings of Tubulifera the hairs are inserted 
directly for some distance into the membrane of the wing, where they 
gradually disappear. They are so flexible near the base that they can 
be bent back along the edge when the wings are folded at rest. In 
Terebrantia, however, the fringe hairs are borne upon small support- 
ing bases on the edge of the wing and are in general stiffer than are 
those of Phleothripide. One row of those upon the hind margin is 
attached differently from the other. The hairs stand upon small, 
conical, basal enlargements, to which they are attached by a joint so as 
to allow an easy folding of the long hairs toward the tip. Toward the 
base of the wing, however, the side of the somewhat conical support is 
drawn out into a point, which prevents the folding of the hairs toward 
the base and keeps them at nearly right angles to the edge of the wing 
during flight. 
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Spines upon wings. —In the Terebr. antia the entire upper surface of 
the wing is thickly set with microscopic spines which are wanting in 
Tubulifera. Besides these there are usually borne along the longitu- 
dinal and costal veins some larger, prominent spines, which vary in 
number, size, and arrangement sufficiently to give in many species of 
the Thripide characters of specific and generic value. Those borne 
upon the costa appear intermixed with the fringe hairs, though really 
they are not in the same plane. Their development seems to be in 
inverse proportion to that of the fringe, so that when the latter is 
strongly developed the costal spines are not larger than those upon 
the other veins, but when the fringe is weak or absent the costal 
spines develop greatly and to some extent replace it. 

In Molothripide the spines upon the veins are always quite small, 
while the front fringe of the fore wing is wanting. In Phiothripide 
there are usually three stout, erect spines near the base of the vein in 
the fore wing. 

Taking flight.—\t has been frequently noticed and mentioned that 
many of these insects throw up the end of the abdomen, much as do 
the rove beetles (Staphylinide), as though threatening to sting. This 
movement is made to assist in the proper spreading of the wings for 
flight. When at rest, the fringe hairs lie along the hind edges of the 
wings and are more or less interlaced. As the abdomen is raised, the 
wings are drawn down over its sides in such a manner as to make it 
appear that the spines upon the sides of the abdominal segments are 
used to some extent as a comb by means of which the hairs are 
straightened out and put in their proper position. This operation 
often has to be repeated several times before the wings are brought 
into a condition for successful flight. The power of springing, pos- 
sessed by some species, also seems to be of assistance in taking flight. 
These statements apply only to Terebrantia, however, no observations 
having been made upon Tubulifera. 

Coordination of the wings.—This is accomplished in a manner 
strongly suggestive of the Hymenoptera, though the structures con- 
cerned are less highly developed. Upon the costa of the hind wing, 
near its base, stand about five short spines in Terebrantia and two or 
three in Tubulifera, which are hooked at their tips. When the wings 
are spread in flight these tiny hooks engage a membranous fold on 
the underside of the scale of the fore wing. Beyond these small 
hooks stands a single stouter spine which also forms a hook. From 
the hind angle of the scale of the fore wing proceed two long, stout 
spines, standing so closely together as to often appear like one, and 
these engage the solitary stouter hook on the hind wing. Thus united 
the wings move together, but as the connection is so near the bases of 
the wings it can not be very strong. 

Reduction of the wings.—It is an interesting fact that in this order 
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the wings may be fully developed, reduced to short pads not reaching 


beyond the thorax, or even entirely absent. Intermediate conditions 
are rare, though I have found a few specimens in which the wings 
were about one-half their normal length and entirely functionless. 
These three conditions may occur even in the same species (C//ro- 
thrips manicatus Haliday). When the wings are reduced, the little 
pads are rounded or oval in shape and are laid closely upon the 
thorax. The fore pad is larger, bears a few small spines, and covers 
the spineless hind pad completely. No fringes are present, but the 
fore pad has a distinct scale. Trybom, who has made quite an exten- 
sive study of this subject (425), recognizes eight classes into which 
these insects may be divided according to the varving conditions of 
the wings. 

1. Both sexes entirely wingless. 

2. Males and some of the females wingless. 

3. Males entirely wingless, but females with normally developed 
wings. 

4. Long winged and wingless individuals of both sexes occur. 

5. Males and a majority of females with reduced, but a number of 
females with normally developed wings. 

6. Both sexes always short winged. 

7. Long winged as well as short winged individuals of both sexes 
occur. 

8. Both sexes always long winged. 

The appearance of a long winged generation following several 
which have short wings is strongly suggestive of a similar condition 
among the Aphide. In at least some species of Thysanoptera where 
this condition obtains the summer generations develop long wings 
while the fall generations are almost entirely short winged, so that 
nearly all the hibernating females have only wing pads. Long and 
short winged forms commonly alternate in the same sex, but short 
winged and entirely wingless forms of ‘the same sex are not known. 
When only one sex is wingless it is the male. Wing pads are usually 
‘ather difficult to see, but their presence or absence can be deduced 
from the structure of the thorax, even though they are themselves 
invisible. 

ABDOMEN. 


The form of the abdomen varies from cylindrical to elongate-ovoid. 
In Terebrantia the segments are nearly cylindrical in cross section, 
while in Tubulifera the abdomen is flattened, giving the cross section 
an elliptical outline. The terminal segments especially are differ- 
ently formed and characteristic of the suborders. The abdomen is 
always composed of ten segments, of which the second to the seventh, 
inclusive, are similarly formed in nearly all cases, while the others are 
variable and bear the most distinctive characters of the abdomen. 
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Terebrantia.—In the Terebrantia each segment except the first and 
the last three is composed of a broad dorsal plate reaching to the 
sides, a somewhat narrower ventral plate, and one or two very narrow 
plates on each side connecting these. Jordan states that one of the 
two pleural plates comes from the ventral, the other from the dorsal 
plate, but the dorsal pleural plate is sometimes wanting or indistinct. 
The dorsal plates of segments, two to seven inclusive, are usually 
strengthened, especially in the Terebrantia, by a chitinous ridge 
along the inside somewhere in the anterior third, and this appears 
externally as a darker, narrow stripe on these segments. The first 
segment has a well-developed dorsal plate covering the hind part of 
the oblique metathorax, and small side plates are present in some cases, 
while the ventral plate is so short and small as to be easily overlooked. 
In the females the ventral and pleural plates are wanting upon seg- 
ments nine and ten, the broad dorsal plate bending around the sides 
and approaching beneath to form the sheath for the ovipositor. In 
both sexes all the segments are similar except the last two or three, 
which in the females usually form a more or less sharp cone, while in 
the males, as a rule, the end is bluntly rounded; only a few species 
are formed alike in both sexes. 

Spines.—Each segment bears, as a rule, but few spines, which are 
small upon the anterior segments, but increase in size and prominence 
posteriorly. These are most prominent upon the sides of the seg- 
ments and especially around the last two, where they are called anal 
spines and are frequently very long and stout. In some species, as 
Quaintance has observed (454), these stout anal spines are the weapons 
of offense and defense. 

Tubulifera.—\n this suborder all but the first and the last one or two 
segments are formed alike. Each is composed of only a dorsal and a 
ventral plate joining at the sides by an indistinct suture. The ventral 
plate of the first segment is only slightly, if at all, developed, while the 
terminal segment appears to be a simple cylinder or tube and is formed 
alike in both sexes. The dorsal plate of the first segment, in some 
species, is drawn out anteriorly into a rounded projection, attaching to 
the metathorax, and on each side of the projection is a separate side 
plate. The arrangement and relative development of the lateral spines 
is much the same as in the Terebrantia. As a rule, upon the dorsal 
plates of segments two to seven inclusive, on each side at about one- 
fourth the cross diameter of the segment from the edge, there stands 
a pair of peculiar, inwardly bent, acute spines, and outside of these 
there is frequently a segmental row of much longer, straight, blunt 
spines. These dorsal spines appear to serve entirely for the confine- 
ment of the wings when at rest. The last segment bears at its tip a 
circlet of long, slender hairs, usually as long as, or longer than, the 
segment itself. 
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Stigmata.—Either three or four pairs of stigmata are present in 
Thysanoptera. In the adult they appear constantly at the anterior 
angles of the mesothorax, and on the sides of the first and eighth abdom- 
inal segments, while the fourth pair, always present in Tubulifera and 
sometimes distinguishable in Terebrantia as well, occurs close behind 
the attachment of the hind wings. Uzel states that four pairs of spi- 
racles are present in the Terebrantia. This is surely often the case, 
but the metathoracic pair is very small, and in some species I can not 
find it even in specially prepared mounts, and in some cases where 
traces of the stigma can be found, I am convinced that it is vestigial 
and really functionless. The mesothoracic stigma is frequently elon- 
gated dorso-ventrally, sometimes being very narrow. 

In the larve the stigmata are situated at the front angles of the 
mesothorax and upon the sides of the second (instead of the first) and 
eighth abdominal segments. 

The structure of a stigma is peculiar. In a surface view at the 
sharpest focus, upon an anterior abdominal stigma of, e. g., Anapho- 
thrips striatus, cleared in caustic potash, the stigma appears to be 
made up of a number of irregularly polygonal, cell-like bodies, sep- 
arated from each other by dark lines and each cell showing one or 
more dark spots near its center. In focusing down onto its surface, 
its appearance changes quite strikingly. As it first comes into view, 
though before it is clearly seen, it appears as a dark field with quite 
regular, small, light spots, the dark lines giving a reticulate appear- 
ance. When a little more nearly in focus, the cells appear dark, while 
the central spots and the intercellular lines and angles are very much 
lighter. Brought into sharp focus, the cells are seen to be more irreg- 
ular than they appeared at first, the surface appears light colored, 
whereas formerly it appeared dark, while the intercellular lines and 
central spots have now become dark (Plate X, fig. 112.) This reversal 
of the light and dark parts is peculiar and very noticeable. On one 
side of the center a larger, rather indistinct, rounded area can usually 
be seen, which is the bulbous enlargement at the end of the trachea 
opening by a quite large orifice to the exterior. A cross view of a 
stigma (Plate X, fig. 113) shows a remarkable structure. The cellular 
areas are now found to be mushroom-like bodies with slender stalks, 
standing with their heads close together. These are quite strongly 
chitinized and dark. Whether the little air chambers between them 
connect in any way with the trachea has not yet been determined. 


SEXUAL CHARACTERS: TEREBRANTIA. 


Female ovipositor.—The most prominent external sexual character 
of the female is the ovipositor which is attached to the ventral side of 
the eighth and ninth abdominal segments (Plate XI, fig. 121) and is 
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plainly visible through the body of the insect. It is composed of four 
distinct plates or valves, two of which, forming the under or anterior 
pair, are attached to the very narrow ventral plate of the eighth seg- 
ment and two, forming the upper or posterior pair, are attached to the 
sides of the ventrally extended dorsal plate of the ninth segment. The 
ovipositor as a whole is curved either upward (“olothripide) or down- 
ward (Thripide) and terminates in a very slender, sharp point. The 
valves lie very closely together, but their inner surfaces are grooved, 
forming a passageway for the egg. The two plates on each side are 
fitted together in such a way as to slide back and forth upon each other 
without being displaced. The upper edge of the lower plate is grooved 
and into this groove fits a ridge or tongue formed by the lower edge 
of the upper plate. The upper edge of the upper plate, except at its 
base, is fitted with sharp, saw-like teeth pointing toward the base of the 
valve. The lower plate is provided with similar teeth on the under 
side of its distal third, while the middle third bears a number of pecu- 
liar, broad-cutting teeth. The ovipositor is movably connected with 
the abdomen by a number of small supporting plates or levers which 
also assist in its manipulation. 

In at least two species of Thripide known to me, the ovipositor does 
not appear to be functional though it is plainly present (Chirothrips 
obesus and Thrips pe rple PUS), 

When not in use, the ovipositor is drawn up close to the body and 
is received into, and entirely enveloped by, a membranous sheath 
along the last two segments which is made possible by the absence of 
the ventral plates at this place. The sexual opening is between the 
eighth and ninth segments in all Terebrantian females. 

As a rule the conical form of the tip of the abdomen also indicates a 
female. In many of the light colored species, just in front of the base 
of the ovipositor, is a plainly visible internal organ which has some- 
times been called the seminal receptacle. It usually appears as a 
small spherical or rounded body of an orange or brownish color, 
agreeing closely in ‘this respect with the color of the spermaries of the 
males in species where males are known. This organ presents the 
same appearance, however, in certainly unfertilized females of bisexual 
species, and it is also always present, having the same size and color 
in several species known to me in which the males are extremely rare 
or possibly wanting altogether. Certainly a seminal receptacle can not 
be functional in parthenogenetic species, yet I have found this organ 
constantly present through eight or ten generations of a species bred 
in the laboratory where males were never produced. 

Male.—Males are, as a rule, considerably smaller than the females. 
The abdomen is usually bluntly rounded at the end instead of sharply 
conical, though a few species resemble the females in this respect. 
The stoutest spines are usually at the sides of the ninth segment. In 
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Molothripide this segment is much larger than the others and is 
drawn out at its hind angles into hooks and processes which apparently 
assist in copulation. The sexual opening is between the ninth and 
tenth segments, and frequently from this point there protrudes more 
or less of the retracted copulatory apparatus, which is usually entirely 
drawn into the ninth segment through the walls of which it can be 
more or less distinctly seen. Three separate outer parts, which are 
strongly upeurved, can be seen proceeding from a complex basal part 
and the entire apparatus is protrusile. Within the abdomen the two 
elongated, irregularly pear-shaped, orange or brownish colored sper- 
maries are plainly perceptible, lying usually in about the seventh and 
eighth segments. Upon the ventral surface of the second to the 
seventh abdominal segments, inclusive, in many species there are dis- 
tinct rounded or transversely elliptical depressions found only in the 
males. Males are often lighter in color and quicker in movement 
than the females. 





TUBULIFERA, 


Female.—The sexual characters of Tubulifera are much less distinct 
and numerous than are those of the other suborder. The end of the 
abdomen is tubular and the sexual opening is between the ninth and 
tenth abdominal segments in both sexes. In this region are also found 
the strictly distinctive characters: In the female the basal edge of 
the tube is regular and entire. Near the hind edge of the ninth seg- 
ment below there is a short, strongly chitinized rod (Plate X, fig. 115) 
which is dark and plainly visible in light colored species, but when 
the body at this point is nearly opaque, the rod can not be seen and 
the question of sex is often in doubt. 

Male.—The male 1s usually smaller and more slender than the female, 
the sixth, seventh and eighth segments of the abdomen being noticeably 
narrower. The base of the tube is cut out below in the form of a 
semicircular notch (Plate X, fig. 114), which can usually be plainly 
seen except in very dark specimens, and through the opening formed 
by this notch the sexual apparatus can be protruded. The structure 
of this apparatus is much the same as in the Terebrantia and in light 
colored specimens it can be seen wholly retracted within the ninth 
segment. In some species this segment bears a broad scale at the base 
of the tube. In a few species the sixth segment bears on each side a 
thick, fleshy, unjointed appendage. The males in many species have 
more strongly thickened fore femora and stouter teeth upon the fore 
tarsi than do the females. 

Copulation.—This I have rarely observed, and therefore the follow- 
ing statements are mainly gathered from Jordan’s article (306). 

In the Tubulifera the male rests upon the back of the female, and 
holding firmly to her thorax by his legs, he places the ventral surface 
of his abdomen along the side of the abdomen of the female and bends 
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the extremity under the abdomen of the female, so that the ventral 
surfaces of the last segments are toward each other. The copulatory 
apparatus of the male is then pushed out, while the female bends the 
tube upward so as to leave the sexual opening free. Copulation lasts 
for about half a minute, when the female begins to move and the male 
leaves her back, but the connection is not at once broken, and the 
stronger female drags the attached, struggling male behind her for 
some distance. One male fertilizes a number of females successively. 
In one case Jordan states that a male of Phlwothrips brunnea Jordan, 
in one-fourth of an hour, fertilized six females, and his spermaries 
were still about half filled. 

In the Terebrantia the males are carried around upon the backs of 
the females and the union takes place in much the same manner as has 
just been described for the Tubulifera. 


DEFORMITIES. 


Slight deformities are by no means rare. The most common form 
consists ina reduction in the number of segments in one or both anten- 
ne, brought about, in most cases, by the fusion of two or more seg- 
ments at the end, though intermediate segments are sometimes want- 
ing. It frequently happens that the antenna with fused segments is 
scarcely shorter than the normal one. Only very rarely does it appear 
that a reduction in number is the result of injury, though this would 
seem very possible. So far as is known, an increase over the normal 
number by a division of segments never takes place. Sometimes the 
wings are so deformed as to be useless. Deformities in the abdomen 
are very rare, but I have found two cases. One in which the posterior 
segments were constricted being abruptly smaller than the preceding, 
the other with a half segment wanting on the left side at about the 
middle of the abdomen. The right half of the segment was wedge- 
shaped, reaching in to the median dorsal line and giving the abdomen 
a corresponding crook at that point. 


REPRODUCTION. 


The method of reproduction in this group is of interest and also has 
an important bearing upon its distribution. So far as known, it is 
always oviparous and sexual, but two distinct forms are common in 
most species. 

Bisexual reproduction.—This is the normal and most common form, 
but the two sexes are not found in anything like equal proportions, as 
females are almost always more abundant than males. This may be 
the case and reproduction yet be entirely bisexual, as in some species, 
perhaps in all, one male fertilizes a number of females. Ina few species 
the males are found abundantly throughout the year; in others they are 
abundant only at certain seasons; in others males are rarely found ai 
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XXVI. 
tral any time; in still others, while the females are very abundant, males 
tory are unknown. ‘The explanation for the relative scarcity or absence of 
the males is found in the second method of generation. 
lasts Unisexual reproduction.—Parthenogenesis is the usual mode of 
male reproduction in at least ten species, all Terebrantia, and probably 
the occurs very frequently in many others, though positive statements 
- for can not be made upon this point until more extensive collecting has 
ely. been done and life histories have become better known.“ 
dan. It seems that parthenogenesis must take place to some extent in 
ries those species in which the males are coniparatively rare or are active 
for only a short season. However, no such thing as a regular alterna- 
cs of tion of generations, as in Aphidie, is yet known to exist among Thy- 
; has sanoptera. In his studies of Larthenoth»ips dracenx Jordan found 
that the normal method of reproduction in warm greenhouses was 
unisexual, while on plants standing in a cool room an abundance of 
males was developed, and this condition lasted in the cool room 
form throughout the winter season. The males of Aptinothrips rufus have 
in been found only at haying time, and then only very rarely. 
Seg - DISSEMINATION. 
vant- 
its is It has already been noted that in most species there appear for some 
ypear part of the season, in some generation or in one sex, individuals bear- 
ould ing fully developed wings, and we can not doubt that the wings play 
rmal a large part in the distribution of the species. Certain it is that the 
s the power of flight is greater than would seem possible with such delicate 
ymen wings as these insects possess. After harvest or toward autumn some 
erior species fly in large numbers, and in some instances have caused con- 
ling, siderable annoyance by entering houses for hibernation. Winds may 
t the sasily carry them for considerable distances, and when so scattered it 
sdge- is evident that their power of parthenogenetic reproduction is of great 
omen assistance in the establishment of the species in a new locality. Spe- 
cies living under the bark of trees growing upon the banks of streams 
are probably often carried for long distances on wood floating in the 
water, as some species which have been observed are found to endure 
o has a large degree of moisture and even submersion for some time without 
itis injury, and moist, decaying wood is their normal food. Species living 
on in upon cultivated plants, as in greenhouses, have doubtless been dissemi- 
nated in commercial ways. Strange as it may seem, a species which 
form, is entirely wingless (Aptinothrips rufus Gmelin) is one of the most 
ns, a8 widely distributed. It is hard to believe that this species can have 
av be attained its present distribution in both Europe and America through 
ecies, the slow method of crawling. 
ecies @ Males of the following species included in this paper are rare or unknown: Par- 
sy are thenothrips dracenx, Heliothrips hemorrhoidalis, Aptinothrips rufusg Anaphothrips stria- 
ind at tus, Thrips tabaci, Some others are too little known to be placed here, 
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Perhaps it may not be too much out of place here to speak more par- 
ticularly of other movements aside from flying. The Tubulifera are 
very slow and deliberate in their movements, both in crawling and 
flying, and they never spring or run. Terebrantia vary in this 
respect, though in general they are much more active, and many run 
quite rapidly and take flight quickly. Some possess a power of 
springing which is well developed and often used in place of flight. 
The abdomen, head, and prothorax are raised and the little creature 
balances itself by its middle legs. Then suddenly the upraised parts 
are brought down together and the insect is thrown a considerable 
distance by the force of the contact. 


DEVELOPMENT. 


Oviposition.—As may be inferred from what has been said of the 
sexual apparatus of the two suborders, each has its own method of 
oviposition. The Terebrantian female cuts a slit with her saw through 
the epidermis and deposits her eggs singly in the tissue of the plant. 
The process of oviposition is as follows in Anaphothrips striatus and 
will doubtless hold in most points for the group: 

The abdomen is raised somewhat and the ovipositor is let down 
from the sheath till it is nearly at right angles to the body. The 
abdomen is arched to bring the weight of the body to bear upon the 
slender saw, the valves of which are then moved back and forth upon 
“ach other by powerful muscles in the ninth segment. The toothed 
blades are gradually worked down somewhat obliquely into the tissue, 
and when the slit is sufficiently large there may be seen successive con- 
tractions of the abdomen as the egg is pushed out between the valves 
of the ovipositor and under the epidermis till it is nearly concealed. 
The entire operation requires about one and a half minutes, and upon 
its completion the female moves off a short distance to rest or feed. 
Occasionally the ovipositor becomes so firmly wedged in the plant as 
to hold its possessor prisoner for some time, frequently until death 
results (469). 

I feel sure that 7irips perplexus and Chirothrips obesus will be found 
to deposit their eggs externally. 

The number of eggs laid by a single female has been observed only 
in the case of Anaphothrips striatus, from a number of which an 
average of from 50 to 60 was obtained, the maximum average from 
a lot of 5 females being 72. These observations were made in the 
laboratory upon females confined in bottles. The percentage of eggs 
whieh hatched was also observed in this species and was found to 
vary in the laboratory from 35 to 40 percent. It seems very probable 
that the artificial conditions under which these experiments were 
made must have in this case greatly reduced the percentage that 
hatched below the normal. 
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Tubulifera deposit their eggs externally, either singly or in groups, 
upon leaves and flowers or under bark, ete., according to their habitat. 
The period of oviposition in all species in this order is quite long. 

Egg.—The eggs of Terebrantia are more or less elongated and 
slightly bean-shaped. They are colorless, delicate in structure, and no 
micropyle is apparent. The position of the eggs in a thin leaf is easily 
seen upon holding the leaf before a bright light, when they appear as 
brighter spots in the darker green tissue of the leaf. Eggs are laid in 
almost any green part of the plant, but not in the petals of flowers. 

The eggs of Tubulifera are of an elongate-oval shape, attached with 
the long axis perpendicular to the surface, and have at the free end a 
thickening of the chorion with a micropyle in the middle. The eggs 
vary from yellow to brownish in color. 

Embryology.—The development of the embryo can be observed in 
the translucent eggs of Terebrantia. Various writers agree in stating 
that the germ band is immersed. Before revolution the appendages of 
the embryo lie along the convex side of the egg, after revolution along 
the concave side. The length of the egg stage varies considerably in 
different species and, even within the same species, according to the 
weather conditions. So far as life histories are known, this stage 
appears to last from three to fifteen days in Terebrantia, but no record 
is found upon this point for the Tubulifera. The pigmented eyes of 
developing embryos are particularly prominent. If the egg bed dries 
the egg is quickly destroyed, but if moist, even though decaying, the 
development continues. 

Emergence of the larva.—When ready to emerge, the young Tere- 
brantian larva breaks through the tender chorion and pushes up 
through the slit in the epidermis made for the insertion of the egg. 
The larva works its way up till all but the tip of the abdomen is free, 
but remains supported by the tip in this upright position until the 
antenne and legs have separated from the body, to which they are at 
first closely applied, and have become sufficiently dried and hardened 
for use. It then falls forward onto its feet and is ready to travel or 
to feed almost immediately. No observations have been found on this 
point for the Tubulifera, but just as their eggs are laid singly or in 
groups, so also do we find the larve. 

Larval stage.—The length of the larval stage varies with the species, 
and the statements recorded place it at from five to forty days. 

When just hatched the head of the larva is very large in proportion 
to the body and the mouth parts are essentially like those of the adult. 
The thoracic segments are subequal. The abdomen is strongly con- 
tracted and very rough. As the larva grows the thorax and abdomen 
enlarge noticeably, while the head shows little change. In some spe- 
cies (//eliothrips) the abdomen becomes strongly distended and shining 
as though under considerable pressure, and a globule of fluid execre- 
Proc. N. M. vol. xxvi—02——8 
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ment is frequently held by the hairs around the anus. The larve are 
less active than the adults and have no power of springing. The lar- 
val antenna always has fewer segments than the adult. In Phleo- 
thripide the number is constantly seven. Thickened femora and tar- 
sal hooks do not occur, the tarsus appears to be one segmented, and 
claws may or may not be present. The structure of the foot is much 
more distinct than in the adult. The eyes are not compound, but com- 
posed of a few separated facets, which are strongly elevated and always 
circular in outline. The number of facets increases in successive molts, 
but the circular form is retained. The rudiments of the ovipositor or 
genital apparatus appear on the under side of the eighth and ninth 
segments as indistinct lobes. The food habits of the larvee are just as 
varied as are those of the adults, and some species are also found upon 
the roots of plants. 

Molts.—From two to four molts appear to occur while in the larval 
stage, the last marking the change to the pupa. The chitinous cover- 
ing of the internal mouth parts and of the bladders can be distinctly 
seen in the cast skin. When larve have become full grown they 
cease to feed, become restless, and seek some very secluded place in 
which to molt. In this search they are so successful that in many 
species pup are hard to find. 

Nymph or Pupa.—The metamorphosis of Thysanoptera is peculiar, 
for though complete in many respects, it is much less so in others. 
Two stages are distinguishable while in the nymph condition. After 
the last larval molt, the insect still retains its larval appearance, the 
antenne are extended, and the pro-nymph is moderately active. The 
wing pads are partially developed, extending to about the second 
abdominal segment, and the beginning of the formation of the adult 
appendages can be seen. After another molt, the true nymph stage is 
reached and the animal remains quiet unless disturbed, when it is 
‘apable of slight movement. No food is taken during this period. 
The antenne are laid back upon the head and prothorax; their seg- 
mentation has become indistinct and the adult antenna can be seen 
within the nymphal skin. The number of facets in the eyes greatly 
increases, producing the adult condition. The legs are inclosed in 
loose sheaths and the wing pads reach to and from the sixth to the 
eighth segments. The pads extend obliquely outward along the sides 
of the body and do not cover each other. The fringes appear along 
the edges of the forming wings, the fore fringe being directed toward 
the tip and hind fringe toward the base of the wing. The forming 
lobes representing the ovipositor elongate, and those on each side over- 
lap but remain separate. Within them develop the pointed valves of 
the adult ovipositor, which now extends to the tip of the abdomen. 
The development of the male genital apparatus takes place in a very 
suuilar way to that of the ovipositor of the female, The nymph stage 
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is passed in some secluded place, pup being found in the loose soil 
about the base of the plant, in the leaf sheath, or some similarly pro- 
tected place, and many have been recorded as transforming in galls. 
When these changes have been completed, another molt takes place and 
the adult emerges. 

The most noteworthy points in the metamorphosis may be summa- 
rized as follows: The larva resembles the adult in general form and in 
mouth parts; wings are developed in external sheaths; the transitional 
stage between larva and adult is quiet, and during it no nourishment 
is taken. The metamorphosis is therefore intermediate between com- 
plete and incomplete. 

TTibernation.—Thysanoptera pass the winter in either larval, pupal, 
or adult stages. Many species, without doubt, hibernate in very nearly 
the same places in which they have fed. The bark-inhabiting forms 
remain in such places, together with many of the leaf forms which 
migrate onto the trunk. The dried stems of flowers and grasses shel- 
ter many species, while many of the leaf-inhabiting forms fall to the 
ground and are among those which may be found under fallen foliage, 
in moss, ete. Lichens and fungi shelter some as winter guests, while 
dead grass and turf contain many forms. It appears very probable 
that some of the larve which have been found upon the roots of 
plants were hibernating there rather than feeding thereon, as has been 
supposed. 

The hibernating individuals appear to be able to withstand extreme 
degrees of cold and moisture. I have brought in a number of species 
gathered by pulling the frozen grass from bare mowings in midwinter 
after a temperature of—21° F. Upon being brought into a warm 
room, they very soon became active and ran about. 

Thrips emerge from hibernation very early in the spring, and as 
soon as their normal food plants begin to grédw most of them are ina 
condition to deposit eggs for a new generation, which in some cases in 
Massachusetts hatch during the latter part of April or the first of May. 

Length of life.—Few observations have been recorded upon this 
point, but it seems improbable that even the longest lived exceed a 
single year. Among those species which produce several generations 
in a season, the hibernating individuals must live for at least seven 
months in the northern United States while the summer generations 
are much shorter lived. Their age however, as a rule, considerably 
exceeds the length of the life cycle, for oviposition is a slow process, 
and in Anaphothrips striatus is known to extend over a period of 
five or six weeks. Asa result of this there is an indistinguishable 
overlapping of broods. I have kept a female of a midsummer gen- 
eration of A. striatus confined in a bottle in the laboratory for almost 
five weeks. This species has eight or nine generations in a season, 
and may therefore be expected to be one of the shortest lived in 
summer. 
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ECONOMIC CONSIDERATIONS. 
INJURIOUS FORMS. 


Small and apparently insignificant though these insects are, they can 
not be disregarded from an economic standpoint. Only a few species, 
to be sure, must be considered as decidedly injurious, but these are 
widely spread and hard to control. Doubtless much damage, really 
caused by these tiny foes, has been attributed to more conspicuous but 
less injurious insects. The most important species in this country 
belong to the family Thripide. The economic importance of each of 
these species is considered in connection with its description, but 
there are, however, some general points worthy of note which may 
be considered together here. 

Feeding habits.—Thrips are found upon most flowering and some 
flowerless plants. The general mode of feeding is the same through- 
out the order. The green parts of the plant, chiefly, are punctured 
by the piercing mouth parts and the sap withdrawn therefrom by suc- 
tion. The emptied plant cells become white and shriveled as they dry 
up and the insect, standing usually parallel to the veins of the leaf, 
moves on to fresh cells. The traces of their feeding are thus left in 
irregular streaks of dried, whitened cells. Behind them, as they feed, 
they leave rows of dots of dark colored excrement, which, it seems, 
have sometimes been mistaken for eggs. 

On flowers Thrips are most abundant insummer. Burmeister states 
that the nectar of flowers furnishes them with nourishment, and Per- 
gande has expressed a similar opinion (219); but this does not seem to 
me to be the case, as when present on flowers they are found sucking 
sap, not nectar. They feed to some extent upon the petals, but not 
so freely as upon the green parts. The inner surface of the sepals is 
a favorite place for feeding and oviposition. The essential parts of 
the flower come in for their part of the general attack and it is just 
here that the greatest injury to the plant is caused. Injury of this 
sort has been reported, especially upon strawberries by Quaintance 
(454), and upon apple and other fruit blossoms by Osborn (218, 223, 
224), in which cases they caused so much injury to the styles by their 
punctures as to prevent fertilization and the setting of the fruit. (See 
Euthrips tritici, p. 152.) Probably Euthrips tritici and Thrips tabaci 
are guilty of most of such injuries. Mally has recorded a very similar 
injury to cotton bolls by an undetermined species of the family Thri- 
pide (341). Many other flowers, though perhaps of less economic 
importance, are similarly attacked. Flower species feed also upon 
leaves. 

On the leaves of plants and trees may be found a large variety of 
species, most of which feed mainly upon the under surface of the 
leaves, probably chiefly for protection from sun, rain, and enemies, 
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though it is also possible that more tender tissues may be an attraction. 
Such species avoid the light and, if a leaf be turned over, the insects 
will move around to the under side again. The constant sucking of 
myriads of larve and adults soon causes the feeding ground to wither, 
the leaf becomes encrusted with dead cells and dark colored spots of 
excrement and it is not long before its death results. Unless disturbed, 
most species do not travel much, and thus in time there appears to be 
something of a colony feeding around the place where the mother has 
fed and deposited her eggs. Though many plants thus suffer from 
the destruction of their leaves, the onion seems to be most severely 
afflicted. (See Thrips tabaci, p. 183.) 

Grasses and cereals may be included in a third class in which the 
nature of the injury is somewhat different. Besides the abstraction of 
sap from the leaves of these plants, Thrips cause a greater injury by 
attacking the tender axial stems, thus cutting off directly the supply of 
sap to the head, which therefore fails to bear fruit and may be entirely 
killed. This is the way in which *‘Silver Top” is caused, and it is 
impossible to estimate with any degree of accuracy the damage which 
results to the hay crop. Besides working in this way, Thrips are 
charged with attacking directly the growing kernels of cereals. In the 
case of wheat, rye, oats, ete., they suck the nutritious milk directly 
from the growing kernels in the ear and produce an abortive condition 
of much, if not all, of the head, which is then called ** pungled.” 

Greenhouse species appear to be becoming more numerous and more 
injurious each year. The principal injury here is done to the leaves, 
and nearly all kinds of greenhouse plants are subject to attack. Thrips 
tabaci, which has recently come into prominence, especially in cucum- 
ber and carnation houses, has an unusually wide range of food plants. 
It has already proved to bea serious pest, capable of the complete 
destruction of a crop, and is exceedingly difficult to control. 


BENEFICIAL FORMS. 


Predaceous Thrips.—The late B. D. Walsh once expressed the opin- 
ion that Thrips ‘‘are generally, if not universally, insectivorous, and 
that those that occur on the ears of the wheat, both in the United 
States and in Europe, are preying there upon the eggs or larve of the 
Wheat Midge (Diplosis tritic’), and are consequently not the foes, as 
has been generally imagined, but the friends, of the farmer” (127 and 
132). Such an opinion from so eminent an entomologist is likely to 
have some basis in fact, though we question whether his conclusion is 
even usually correct. Thrips have been frequently found in the galls 
caused by other insects, either with the makers of the galls or alone, 
and the conclusion has been drawn, though frequently, we suspect, 
without a direct observation to that effect, that the Thrips were prey- 
ing upon the makers of the galls. Walsh also writes that he has 
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‘**found Thrips preying upon the gall-making larve of more than 
twenty different galls, so that there is now no manner of doubt in my 
mind that Thrips is a true cannibal insect” (132). All recorded 
observations which I have seen seem to agree that such gall-fre- 
quenting forms belong to the Phleothripide, and in very many of 
the cases noted it is said that they are in the pupal stage (123). 

It seems to me entirely possible that in many cases their presence 
in the gall may be incidental, they having entered it for protection. 
It is impossible for Thrips to make for themselves an entrance into 
any closed gall, and when present in such it can only be after the exit 
of the gall maker or some parasite upon it, so here certainly the Thrips 
is not predaceous. Furthermore, it does not seem improbable from 
what we know of the food habits of the Tubulifera, which feed mainly 
upon leaves or decaying wood or fungi, that they may live peacefully in 
company with the true maker of an open gall which they can readily 
enter, finding there the same favorable conditions for abundant food 
and a secure retreat as does the gall maker. Phylloxera galks have 
often been found to contain Thrips, but the same doubt exists as to 
the real purpose of their being there. Walsh states that he has found 
six or seven red Thrips pup in nearly every gall of Phyllovrera 
caryac-folix. This observation shows plainly one object for which these 
insects seek out and enter galls, as a safe refuge during pupation, 
and this will account for the frequent presence of larve and adults in 
both inhabited open galls, as those of Phylloxera, and deserted closed 
galls, as those of Cynipide. It may be true that Thrips prey upon the 
gall makers, but further observations upon this point are desirable 
before we can fully accept that conclusion. 

** Thrips phyllovere” of Riley’s manuscript (one of the Phleeothri- 
pide) is said by him to ‘‘do more than any other species to keep the 
leaf-inhabiting grape Phylloxera within bounds” (165). A species of 
Phleothrips has been observed destroying eggs of the Gypsy Moth 
(353). 

Some species of Thripide have been observed feeding upon other 
insects and are undoubtedly beneficial. Thrips 6-maculatus has been 
repeatedly observed feeding upon ‘‘mites” or ‘‘red spiders,” and 
other species have been said to do the same. Riley observed a Thrips 
larva feeding upon the eggs of the Curculio in Missouri (143a and 144). 
Thrips trifasciatus Ashmead is apparently predaceous and was observed 
feeding on the cotton Aleurodes (Aleurodes gossypii) in Mississippi 
(386). I have occasionally noticed that under the influence of con- 
finement without plant food Anaphothrips striatus, which is certainly 
normally herbivorous, becomes cannibalistic and will feed upon its own 
species. 

Flower fertilizers.—It is very probable that a few flowers, of which 
the ‘‘ wild pansy” is one, are fertilized by Thrips, although such a 
relation must be exceptional. Few flowers are adapted to thus profit 
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by the presence of Thrips, as their action would tend almost entirely 
to self-fertilization of the flowers, which Nature does not generally 
approve. Therefore I believe that their value in this way must be 
very limited. 


NATURAL CHECKS. 


Insects and Acari, ete.—The most important insect enemy appears 
to be Triphleps insidiosus Say, which is very common on flowers and 
may often be found with a Thrips impaled upon its rostrum and 
held in the air while the captor sucks the juices from the body of its 
victim. The eggs of 7riphleps are laid ina similar manner to those of 
Thrips and the larvee of the former also prey upon the larvee of the 
latter. The length of the life cycle of 7riphleps is about the same as 
that of Thrips. MJegilla maculata also devours Thrips in great num- 
bers when both are abundant. Chrysopa and Syrphus larve have 
been found feeding upon the larve of Zhrips tabaci. Heeger has 
recorded Seymnus ater, Gyrophaena manca, and some fly larve as 
preying upon them, and Uzel has found 77/ph/eps ininuta also. 

_I have frequently found Anaphothrips striatus bearing one or more 
small, scarlet Acari (probably the larvee of a Zrombidium) attached to 
some membranous area of the body. Lae 

Both Uzel and Quaintance have found the eggs and adults of Nem- 
atode worms in the bodies of Thrips, Uzel recording over 200 worms 
from one specimen. 

Plant parasites.—Thaxter (297) has taken Empusa (Entomophthora) 
sphaerosperma Fries from a species of Thrips which it was destroying 
in larval, pupal, and adult stages. Pettit has found in Michigan 
another parasite which he thinks will prove to be a Gregarinid (464). 
It was most abundant in the moist breeding cages, causing the insects 
to die and turn black. I have rarely found a fungus growing in a 
dead specimen which appears to be a species of J/acrosporium, but it 
was not possible to tell whether the fungus caused the death of the 
insect or came in later. 

Rain.—Of all the natural checks, none can compare in efficiency 
with a hard dashing rain. It has been noted that 7hrips tabaci and 
Anaphothrips striatus, which become extremely abundant during hot, 
dry weather, disappear almost entirely as soon as the heavy showers 
of midsummer begin, and as long as such showers continue at frequent 

intervals the Thrips do not again become abundant. The same result 
will probably be found true in most outdoor leaf-inhabiting species. 


ARTIFICIAL CHECKS, 





These fall naturally into two groups, insecticides and cultural 
methods. 

Insecticides.—So far as we know, no attempts to control Thrips by 
means of insecticides have been made outside the United States. Here 
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each of the three most important economic species, Thrips tabaci, 
Euthrips tritici, and Anaphothrips striatus, has been experimented 


with considerably. 


Webster recommends, for Thrips tabaci in the 


field, spraying thoroughly with 1 pound of Standard whale-oil soap in 
8 gallons of water (476), and he says also, ‘‘The grassy borders of 
ditches have been sprayed with kerosene with excellent results.” 
Quaintance (454) tried many insecticides for Thrips tabaci and Euthrips 
tritici in Florida and found that ‘‘ rose leaf insecticide”—1 pint in 8 
gallons of water—killed from 65 to 70 per cent of the insects, and was 
the most successful of anything tested. For Thrips tabaci he recom- 
mends ‘*whale-oil soap (Anchor brand), at the rate of 1 pound of 
soap to 4 gallons of water,” or ‘rose leaf insecticide at the rate of 1 
pint to + gallons of water.” 

Sprays must be very thoroughly applied to do even fair service, and 
ditches and margins around fields, as well as the ground between rows, 
should be treated also. Even with the most careful treatment many 
of the tiny insects will escape the spray, and the embedded eggs are 
entirely unharmed. Therefore, spraying, to be at all successful, must 
be repeated after a short interval. It must be admitted that at best 
spraying is an unsatisfactory remedy; still, it is perhaps the best 
method we know of at present for field work. 

In greenhouses spraying may be more successful than in the field. 
but fumigation methods are here preferable. These also must be 
repeated in about a week to be successful. The most satisfactory 
results have here been obtained by the vaporization at night of 20 ce. 
of ‘* Nikoteen” in 750 cc. of water for 5,000 cubic feet of space. This 
treatment did not injure the cucumber plants, while nearly all of the 
Thrips tabaci were killed (471). 

Cultural methods.—These are undoubtedly too important to be 
neglected, even if insecticides be used, and in some cases they may 
prove even more efficient than the latter. For the Onion Thrips, Web- 
ster says: ‘* All culls, tops, and other refuse of onion fields should be 
burned in the fall.” He also recommends the burning of the grass 
along ditches and around the margins of the fields in winter or early 
spring to destroy the hibernating insects (476). 

For the Grass Thrips it seems that cultural methods are the only 
ones that can be of any considerable help. A thorough burning of 
the old grass in early spring before growth begins destroys large 
numbers of hibernating insects—Thrips and many others. The attacks 
of the Grass Thrips are worst upon old, worn-out meadows, fields, and 
lawns, largely because Poa pratensis (June grass) is most common in 


such places. 


Infested grass should be cut as early as possible or fed 


green. So far as I can learn, the seed of June grass is sold only in 
lawn mixtures and is not used for field seeding, though it comes in 
naturally as the other stouter-growing species which are usually sown 


run out. The appearance of a large amount of ‘‘ Silver Top” is there- 
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fore a sign that the field is becoming exhausted. Such fields should 
be plowed, and it is advisable to plant with some cultivated crop for 
at least one season before re-seeding. 


CHARACTERS OF THYSANOPTERA. 


Small insects; length ranging from one-fiftieth to one-third of an 
inch. Wings usually present; four in number, long, narrow, mem- 
branous, never folded, with at most two longitudinal veins and few or 
no cross veins; hind margin always, front margin usually, fringed 
with long, slender hairs much exceeding in length the breadth of the 
membranous part of the wing; wings laid horizontally along the 
abdomen when at rest; wings sometimes reduced to short pads not 
reaching beyond the hind edge of the thorax and entirely absent in 
a few species. 

Mouth parts intermediate in form between those of sucking and 
chewing insects, but probably used almost entirely for sucking; 
arranged in the form of a cone situated on under side of head and 
placed so far back that it lies almost entirely under the prothorax (see 
Plate X, fig. 111), and is more or less concealed from the side by the 
fore cox and femora. Mouth cone formed by the labrum, the broad, 
flat, triangular, external portion of the maxille bearing each a two or 
three segmented palpus, and the labium bearing two or four seg- 
mented palpi; these external parts grown together and not freely 
movable. Mouth always asymmetrical, only the left mandible being 
developed. Mandible and lobes of the maxille modified as internal, 
protrusile, bristle-like piercing organs. 

Antenne quite slender, six to nine segmented, situated closely 
together upon vertex of head. Ocelli always present when long 
wings are present, always absent in entirely wingless forms; usually 
present, sometimes absent, when wings are reduced to pads. Protho- 
rax distinctly separated from mesothorax and freely movable. Meso 
and metathorax firmly and closely united; metanotum longer than 
mesonotum. Tarsi usually two but sometimes one segmented; the 
terminal segment fitted at the tip with a protrusile, bladder-like organ 
which can be withdrawn entirely within the segment so as to be invis- 
ible. Abdomen ten segmented. Terminal segment either conical or 
tubular. Three pairs of stigmata are always present and a fourth 
pair is found in all Tubulifera and many Terebrantia. In the adult 
these are situated one pair each upon mesothorax and first and eighth 
abdominal segments. The metathoracic pair in Terebrantia is small, 
invisible except in carefully prepared specimens, and in some cases I 
have been unable to find any trace of it. In the larva the stigmata 
are distributed in the same way except that they are present on the 
second abdominal segment and not on the first. 

Young resemble adults in general form, structure of mouth parts, 
and in food habits. There is, however, a distinct pupal stage during 
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which the insect moves very little or not at all, and takes no food. 
The wings develop entirely during this stage and are outside the body 
skin. The metamorphosis approaches closely to a complete one, but 
on account of the similarity of larval and adult forms and mouth parts 
it must still be considered as incomplete. Reproduction is oviparous 
and frequently parthenogenetic. 


METHOD OF MEASUREMENTS. 


A few of the descriptions of Thysanoptera previously published 
have been found to be too brief and general for the recognition of the 
species. Another difficulty which has been noted in some descrip- 
tions is the giving of comparative dimensions relative to other spe- 
cies. This may be useful to the collector if he happens to have or 
know all the species referred to; otherwise he is at an utter loss to 
know what is meant. Having experienced these difficulties at various 
times, the writer came to the conclusion that each description should 
be absolutely complete in itself and independent of all others, and that 
therefore a system of measurements based entirely upon the species 
under consideration would frequently prove of service in the determi- 
nation and separation of these insects. The eye can not be relied 
upon for exactness in this matter, as has been frequently found in the 
course of this work, and therefore all measurements given in the fol- 
lowing descriptions have been made in the same way, by means of an 
eyepiece micrometer, as follows: A stage micrometer of reliable make 
was first proven to be accurate by comparison with a steel millimeter 
scale, then with each combination of lenses used the number of spaces 
on the image of the stage micrometer covered by the scale of the eye- 
piece micrometer were determined, two points being selected where 
the divisions coincided. Then the number of spaces covered on the 
stage micrometer was divided by the number of spaces of the eye- 
piece micrometer covering them, and the quotient was, evidently, the 
fraction of a micromillimeter upon the stage shown by one division of 
the eyepiece micrometer. This quotient may be called the factor of 
the eyepiece micrometer for that combination of lenses and will hold 
unchanged for any object measured with that magnification, but will 
of course vary for every other magnification. Illustration: Using a 
1-inch objective and a 1-inch eyepiece (Bausch and Lomb) with the 
tube closed, I find that the fifty divisions of the eyepiece micrometer 
cover, say, exactly 1 millimeter of the stage micrometer. Dividing 
then 1 millimeter by 50, I have two one-hundredths millimeter, which 
is the factor for that combination of lenses. Now, placing the object 
to be measured upon the stage, we find, e. g., that forty-five spaces of 
our eyepiece micrometer just cover the object to be measured. Mul- 
tiplying by the determined factor, we have two one-hundredths milli- 
meter times forty-five, which equals ninety one-hundredths millimeter 
as the length of the object measured, This method has been used in 
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the determination of length and breadth of the species herein 
described. 

When comparative lengths only are desired, as e. g. in the compara- 
tive lengths of segments of antenne, relative length and breadth of the 
head, ete., there is no need to determine the actual measurement. It 
is sufficient to compare directly the number of spaces read upon the 
eyepiece micrometer, and this is the method used in such cases. In 
the case of the comparative lengths of segments of the antenna, all 
measurements have been made with a 4-inch objective and a 1-inch eye- 
piece. The measurements given show, therefore, not only a compari- 
son between the segments of one antenna, but also between the seg- 
ments of all antennze su measured. The number of the segment has 
been given above the line, and directly below it the number of spaces 
of the eyepiece micrometer covering that segment. Illustration: 

Number of segment, Ll? & & & oe 
Spaces of micrometer, 5 10 14 12 9 ete. 

It has been found that there are slight individual variations in the 
lengths of corresponding segments in different specimens of the same 
species, and even in the two antenne of the same specimen, still there 
is in general a quite close agreement in this respect and the propor- 
tions hold very well. The antenne were selected for such critical 
study, because there is an evident variation in the proportional lengths 
of segments in each species, and because the antenne are the most 
surely available for a careful, accurate study of any organs of the 
insect. Then, again, proportional measurements do not vary nearly as 
much as do the absolute measurements of different sized individuals. 

All statements made as to lengths, both actual and comparative, in 
the descriptions herein given are based upon actual measurements 
made in one or the other of these ways, an average being taken of the 
total number of specimens used in the description. 

In describing colors it has been my intention to follow a few definite 
rules, which are given herewith: First, to name colors in plain, well- 
known terms when possible; second, when the color being described 
appears to result from a mixture, in equal proportions, of two more 
elementary colors, they have been given together in the same form and 
connected by a hyphen (gray-brown); third, when a predominant 
ground color is modified by more or less mixture with another color, 
the name of the ground color has been given last with the modifying 
color preceding it (grayish brown). Depth of coloring is indicated by 
such words as light, dark, ete. 


INDIVIDUAL VARIATIONS. 


Individual variation must always be considered in specific determi- 
nations and due allowance made therefor. The most common variation 
will naturally be found in the line of color. It is probable that toa 
slight extent the age of the individual may influence the depth of the 
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coloring, because a short time is required, in several species which have 
been observed at least, after the emergence of the adult from the pupal 
stage before the full depth of coloring is acquired. There is, however, 
a common variation in color, apparently not due to difference in age, 
producing in some of the most variable species color varieties. These 
may be either lighter or darker than the color of the typical form, but, 
so far as our observations have gone, complete intergrades are to be 
found. 

A variation from the usual number of segments in the antenne is 
quite frequently met with, but this is always in the line of a reduction 
in number due usually to a fusion of the last two or more segments. 

The length and breadth of the abdomen is, perhaps, the most variable 
character, as in most species the segments are slightly telescoped natur- 
ally, and being connected with each other by a flexible membrane are 
capable of great distension. This may be caused naturally by the simul- 
taneous development of a number of eggs in the ovaries of a female. 
When specimens are mounted in balsam, glycerin, or any such medium 
for study, there is danger of compressing the body of the insect if 
care be not taken to have present plenty of the mounting medium, and 
the usual result of this compression is the distension of the abdomen. 

Measurements of a series of specimens show that a variation, often 
amounting to one-sixth, sometimes as high as one-fourth, frequently 
occurs between the extremes in the size of individuals in the same 
species. 

SYNOPSIS OF SUBORDERS AND FAMILIES. 

Female with a saw-like ovipositor. Terminal segment of abdomen of female 
conical; that of males rarely like females, but usually bluntly rounded. Fore 
wings with at least one longitudinal vein reaching from base to tip of wing. 

1 TEREBRANTIA (p. 124). 2 

Female without an ovipositor. Terminal segment tubular in both sexes. Both 
pairs of wings similar in structure with only one median longitudinal vein, and 


this only partially developed, never reaching to tip of wing. . TuBuLirEra (p. 187). 
Includes single family Phlceothripide. 


Antenne with nine segments. Wings broad and rounded at the tips; fore wings 
with cross veins. Ovipositor of female up-curved JZoLoTHRiPip# (p. 126). 

Antenne with six to eight segments. Wings usually narrow and pointed at tips, 
without cross veins. Ovipositor of femaledown-curved..Turiprp# (p. 132). 


CHARACTERS OF TEREBRANTIA. 


Antenne have from six to nine segments, the terminal segments 
being usually much smaller than the preceding. Ocelli absent in the 
entirely wingless forms (Aptinothrips rufus) as in all wingless Thysa- 
noptera, and sometimes in the wingless males of species in which the 
females are winged, they are present in all long winged forms. Maxil- 
lary palpi usually three, sometimes two segmented, and labial palpi 
usually two, sometimes four segmented. 
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Prothorax rarely longer than broad, but usually transverse, fre- 
quently twice as wide as long, ordinarily rectangular in general outline 
and scarcely wider at the hind edge than at the fore edge, except in the 
genus Chirothrips, in which it is strongly broadened behind, where it 
is about twice as wide as at front edge. The fore wings are broader, 
stronger, and much more specialized than the hind wings, shaded 
darker, if shaded at all. Asa rule they have more veins, there being 
usually two, sometimes apparently only one, fully developed longitu- 
dinal veins besides frequently a strongly developed vein following the 
border of the wing and known as the ring vein; cross veins are present 
insome cases. The veins are usually set with more or less numerous 
and conspicuous spines which vary in size, the smallest being minute 
and indistinct, the largest extremely stout and conspicuous, exceeding 
in length the breadth of the membrane of the wing. The membrane 
itself is thickly set with numerous microscopic spines. A fringe is 
always present upon the hind margin, consisting on the hind wing of 
one, on the fore wing of two rows of long usually wavy hairs. On 
the fore wing these rows appear to be placed at different angles to 
the edge, so that instead of the hairs being parallel when the wing is in 
action, they cross each other at a slight angle, thereby forming a mesh- 
work which must add materially to the strength and resistant power 
of the wing. Spines such as are found on the other veins are wanting 
upon the hind margin. The fringe upon the front is always shorter 
than that upon the hind edge and is composed of a single row of 
stouter, more bristle-like hairs. The development of the fore fringe 
appears to be in inverse proportion to that of the spines borne upon 
the costal edge, and when these last are very stout the fringe is ves- 
tigial, though sometimes both fringe and spines are wanting on the 
costa. In many cases the sbading of the fore wings takes the form of 
dark cross bands alternating with light or almost white bands or areas. 
The hind wings are more slender and more delicate than the fore wings 
and have but one median longitudinal vein, usually fully developed, 
and no ring or cross veins. The median vein is without spines such 
as are borne upon the veins of the fore wing. The hind fringe is 
single instead of double and the fore edge always bears a more or less, 
well-developed fringe. Shading of the hind wings is very slight and 
a distinct banding of them is not known. When at rest the wings are 
laid straight back upon the abdomen, the fore wing of each side com- 
pletely covering the hind wing and each pair lying parallel to but not 
upon the other. The hind fringes are very flexible or jointed at their 
attachment to the wings and when at rest point backward between 
them. The wings are very frequently reduced to small, rounded or 
oval pads which are usually invisible even when present. Rarely they 
are entirely absent, but when this is the case the structure of the 
thorax indicates the fact. The fore legs are often more thickened 


126 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVI. 


than the others—in the genus Ch/rothrips they are extremely thick- 
ened. The hind legs are usually longest and sometimes exceed the 
abdomen in length. 

The abdomen is constricted somewhat at its junction with the thorax 
and is always ten segmented. The terminal segments are usually 
shaped differently in the two sexes; in the females the last three seg- 
ments form a cone the apex of which is quite pointed, and rarely the 
last segment is rather tubular instead of conical. The abdomen of 
the male is usually more slender and lighter than that of the female, 
and as a rule its end is much more blunt, though occasionally shaped 
much like that of the other sex. The ninth segment is comparatively 
large and contains the genital apparatus, and frequently the tenth 
segment is also much retracted within it. In the females the sexual 
opening is between the eighth and ninth abdominal segments, but in 
the males it is between the ninth and tenth. 

The female has a four-valved, saw-like ovipositor fitted to the under- 
side of the eighth and ninth segments and reaching to about the tip of 
the abdomen, sometimes a little beyond. When at rest this apparatus 
lies partially concealed in a sheath on the underside of the last three 
segments; when in action it can be let down so as to work at almost 
any angle less than 9) degrees. The copulatory apparatus of the 
male is almost or entirely withdrawn into the body, but it is freely 
protrusile. 

The males are often quicker motioned and more active than the 
females. Most of the members of this suborder move rapidly, though 
some are quite sluggish; they run rapidly and take flight readily. 
Some species, provided with well-developed wings, seem loath to use 
them, and many possess a considerable power of leaping. 


Family HOLOTHRIPIDZ. 


The antenne are nine segmented. Ocelli are present in both sexes. 
The maxillary palpi are three segmented, and the labial palpi two or 
four segmented. The wings are large, broad, and rounded at the 
outer ends. In addition to a heavy ring vein, each fore wing has two 
longitudinal veins extending from its base to tip, where they unite with 
the ring vein on each side of the tip, while the hind wings have only 
a vestige of a median longitudinal vein. Four or five cross veins are 
present in each fore wing. The fore wings are without a fringe upon 
the front edge, though some more or less stout hairs are there present 
in some species. Both sexes bear a peculiar hook-like appendage on 
the underside of the second segment of each fore tarsus. (See Plate I, 
fig. 9.) The ovipositor of the female is beat upward so that its convex 
side is ventral. The males have the first abdominal segment much 
longer than the second. The members of this family run rapidly, 
having very long legs, but they do not appear to have the power of 
springing. 
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The genus £olothrips is the only one of the three genera of this 
family found in the United States. 


Genus AZOLOTHRIPS Haliday. 


Head about as broad as long. Ocelli present in both sexes. Anten- 


ne nine segmented, the last three or four segments being very much 


shorter than the preceding and closely joined together; third segment 
much longer than any other. Maxillary palpi three segmented, 
geniculate. Prothorax about as long or a little longer than the head, 
without large bristles. Legs very long and slender; fore femora 
somewhat thickened in both sexes; hind femora broadened; fore tibiz 
unarmed; second fore tarsal segment, in both sexes, with hook-like 
appendage. Wings usually present in both sexes; fore wing some- 
what narrowed before the middle; fore part of the ring vein fur- 
nished with very short hairs, which hardly overreach the edge of the 
wing.. Fore wings white, with two broad, dark cross bands. First 
abdominal segment in the males much longer than the second, and the 
ninth segment is drawn out at the hind angles into short clasping 
organs or hooks. 

The two species which I place here can be distinguished by the 
presence of a white band around abdominal segments two and three in 
the female of A. bicolor, which band is wanting in the female of A. 
Fasciatus. The last four segments of the antenna taken together are 
much longer in A. décolor than the fifth, while in A. fascéatus the last 
four segments together are approximately as long as is the fifth alone. 


JEOLOTHRIPS FASCIATUS (Linnzus). 


Plate I, figs. 1-3. 


Thrips fasciata Linn xvs, Syst. Nature, 10th ed., 1758, p. 457. 

Thrips fasciata Linnxvus, Fauna Svecica, 1761, p. 266.—Grorrroy, Histoire 
abrégée des Insectes, 1764, p. 385. 

Thrips fasciata Linn xus, Syst. Naturze, 12th ed., Holmiz, and 13th ed., Vindo- 
bone, I, Pt. 2, 1767, p. 743. 

Thrips fasciata Fasricius, Systema Entomologia, 1775, p. 745. 

Thrips fasciata Scurank, Enumeratio Insectorum Austriz indig., 1781, p. 297. 

Thrips fasciata Fasricivs, Species Insectorum, II, 1781, p. 397. 

Thrips fasciata Fapricivs, Mantissa Insectorum, II, 1781, p. 320. 

Thrips fasciata Gein, Linn. Syst. Nat., 13th ed., Pt. 4, 1788, p. 2223. 

Thrips fasciata Berkennout, Synop. Nat. Hist. Gt. Br. and Ire., 1789, p. 123. 

Thrips fasciata Fasricivs, Entom. Systematica, LV, 1794, p. 229. 

Thrips fasciata Stew, Elem. of Nat. Hist., 11, 1802, p. 114. 

Thrips fasciata Fasricivs, Systema Rhyngotorum, 1803, p. 314. 

Thrips fasciata Turton, A General Syst. of Nat. (Transl. from Gmelin’s Syst. 
Nat., 13th ed.), II, 1806, p. 717. 

ADlothrips (Coleothrips) fasciata Hauipay, Ent. Mag., IIT, 1836, p. 451. 

Alothrips fasciata Burmeister, Handbuch d. Entom., II, 1838, p. 417. 

Molothrips fasciata AMyor and Serviiie, Hist. nat. d. Ins. Hemipt., 1843, p. 646. 
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Aplothrips ( Coleothrips) fasciata Hatipay, Walker, Homopt. Ins. of Brit. Mus., 
Pt. 4, 1852, p. 1117, pl. vn, figs. 31-42. 

AXolothrips fasciata Hercer, Sitzungsb. d. Acad. d. Wiss. Wien, VIII, 1852, 
pp. 135-136, pl. x x1. 

Coleothrips trifasciata Fircn, Count. Gent., VI, Dec. 1855, p. 385. 

Coleothrips trifasciata Frrcu, Second Rept. Nox. Ins. N. Y. 1857, p. 308 (or 540). 

Thrips fasciata DE Man, Tijdschr. v. Entomol., 1871, p. 147. 

Molothrips ( Coleothrips) fasciata, Reuter, Diagnoser Ofver nya Thysanop. fran 
Finl., 1879, p. 7, or Ofv. Fin. Soc., XXI, 1879, p. 214. 

Coleothrips fasciata PERGANDE, Entomologist, April, 1882, p. 95. 

Coleothrips trifasciata WEBSTER, Rept. Dept. Agr., 1886, p. 577. 

Coleothrips trifasciata THAXTER, Rept. Conn. Agr. Exp. Sta. for 1889, (1889), p. 180. 

Coleothrips 3-fasciata R1Ley-Howarp, Ins. Life, III, 1891, p. 301. 

Coleothrips trifasciata TownsEND, Canad. Ent., XXIV, 1892, p. 197. 

Coleothrips trifasciata GiLLEetTE, Bull. 24, Col. Agr. Exp. Sta., 1893, p. 15. 

Coleothrips trifasciata Davis, Bull. 102, Mich. Agr. Exp. Sta., 1893, p. 39, fig. 10. 

Coleothrips trifasciata CocKERELL, Bull. 15, N. Mex. Agr. Exp. Sta., 1895, p. 71. 

Holothrips fasciata Uzer, Monographie d. Ord. Thysanop., 1895, p. 72, pl. 1, 
fig. 4; pl. v, figs. 46-48. 

Coleothrips trifasciata Davis, Special Bull. No. 2, Mich. Agr. Exp. Sta., 1896, 
p- 13, fig. 4. 

Kolothrips fasciata Téimpret, Die Geradfliigler Mitteleuropas, 1901, p. 286, pl. 
XXIII. 


Female.—Length, 1.63 mm. (1.36 to 1.76 mm.); width of mesotho- 
rax, 0.30 mm. (0.27 to 0.34 mm.). General collor yellowish brown to 
dark brown. Head slightly wider than long, rectangular in outline, 
retracted slightly within prothorax; cheeks arched but slightly behind 
eyes; front nearly straight; surface of head but faintly striated and 
bearing numerous minute spines. Eyes large, black, elongated down- 
ward; borders of eyes light; ocelli small, well separated, orange- 
yellow with maroon crescents. Mouth cone sharply pointed; maxil- 
lary palpi geniculate, three segmented; labial palpi four segmented; 
chitinous thickening extending from left eye connected with that at 
juncture of mouth cone with frons; just a trace of such thickening 
extends down from right eye; the two spines standing at base of 
frons close to transverse thickening are less than twice as long as sub- 
antennal pair of spines. Antenne nine segmented, nearly three 
times as long as head and very slender, approximate at base; relative 
lengths of segments: 


a ae aes 
55 15 31 


Segment one thickest, cylindrical; two is a little thicker than three; 
last five segments are closely joined and from base of six they taper 
gradually to the tip. Antenne brown except tip of two and all but 
extreme tip of three nearly white; all segments quite thickly and 
uniformly clothed with short spines; those around tip of two being 
much the stoutest; no sense cones present, but both three and four 





- 
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have an elongated, narrow, membranous sense area on under side of 
outer half; five bears a small, rounded spot of similar texture near 
tip below. 

Prothorax somewhat wider than long, and a little wider than head, 
nearly rectangular in shape; sides but slightly arched, without con- 
spicuous spines but with numerous minute ones. Mesothorax smoothly 
rounded at front angles. Metathorax slightly narrower at front end 
than mesothorax and tapering somewhat posteriorly. Wings always 
present, about one-seventh as broad as long, rounded at tips; fore 
wing heavily veined having a ring vein and two longitudinal veins 
which extend from the base and join the ring vein just before the tip 
of the wing; fore vein united to costa by two cross veins at one-third 
and two-thirds its length; longitudinal veins united by one cross vein 
just before the middle and the hind vein is joined to the hind ring vein 
opposite the outer front cross vein; hind wing veinless. No fringe 
upon costa of either wing, but costa and longitudinal veins set with a 
number of short, dark spines; hind fringe hairs short and straight, 
double row on fore wing. Fore wings with three white bands (at base, 
middle, and tip) and wider dark brown cross bands between these; 
hind wings with similar areas, but the two darker bands are so pale 
gray that they are hardly noticable. Legs gray-brown, dark brown 
in dark specimens, very long and slender; fore femora slightly 
thickened and tarsi armed with a peculiar, hook-like structure opposed 
to a stout tooth something like a forefinger and thumb (Plate I, fig. 9); 
first segment of all tarsi very short; all legs thickly set with short 
spines; all tibie armed with very stout spines at tips. 

Abdomen about two-thirds the length of the whole body, small at 
base, enlarging to the middle; segments frequently overlapping con- 
siderably in the last half; last three segments long and tapering to tip; 
ovipositor very long and up-curved; spines upon last two segments 
long, dark, and conspicuous. Entire body yellowish brown to dark 
brown; connective tissue red. 

Redescribed from seven specimens. No males found. 

Food plants.— Alfalfa, buckwheat, celery, clover, Composite, oats, 
onion, tansy, wheat, various grasses and weeds. 

Habitat.—England (Haliday), Vienna (Heeger), Finland (Reuter), 
Germany (Jordan, Bohls, near Berlin, Uzel), United States: Connecti- 
cut, Indiana, Iowa, Massachusetts, Michigan, New Mexico, New York, 
Ohio. ° 

Larva.—‘‘Larva yellow, the abdomen behind deeper orange, a whorl 
of hairs on each segment, more conspicuous on the last two; prothorax 
elongate; antenne shorter than in the perfect insect, the number of 
joints similar; mouth nearly perpendicular, not inflected under the 
breast; joints of maxillary palpi not very unequal.”—Haliday. 

Life history unknown. Fitch observed that it was abundant on 
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wheat early in the season and afterward passed to later-flowering 
plants, such as tansy (Zanacetum vulgare). Webster found it common 
in all stages on buckwheat in Ohio. 

Thaxter believed that this species caused the rust of oats in Con- 
necticut. Davis has reported it as the most common species on the 
heads of clover in Michigan, and found it both in and out doors on 
many plants. 


ZEOLOTHRIPS BICOLOR, new species. 
Plate I, figs. 4-9. 


Female.—Length, 1.9 mm.; width of mesothorax, 0.29 mm.; width 
‘of abdomen, 0.38 mm. General color light yellowish brown to dark 
brown. 

Head as wide as long, also as long and as wide as prothorax; cheeks 
slightly arched behind eyes; anterior margin slightly arcuate; occiput 
transversely striated, quite thickly clothed with minute spines. Eyes 
large, black, elongated downward, coarsely granulated, each facet dis- 
tinct, slightly pilose; ocelli separated, bright reddish yellow, mar- 
gined inwardly with maroon crescents. Mouth cone sharp; maxillary 
palpi three segmented, geniculate, third segment very small; labial 
palpi four segmented, first segment very short. Chitinous thickening 
around left eye connected with that uniting mouth cone to frons; only 
a short vestige of such thickening below right eye; two long, slender 
spines are borne upon frons in front of the middle of the transverse 
thickening and one equally long spine upon middle of labrum; these 
spines are many times as long as any others upon the head. Antenne 
as long as head, pro and mesotherax together, slender, filamentous, 
approximate at base; relative lengths of segments as follows: 


3 4 6 i 8 9 


37.1 2.9 6 12.6 7.3 3.8 2.9 


Segment one thickest, as long as wide; three to six slightly nar- 
rower than two; seven to nine tapering; .the last very minute and 
conical. All segments, except three, of uniform brown color; three 
is very pale yellowish white, except brown band around apex; two is 
brown at base fading to light yellowish at apex. Segments three to 
nine quite evenly clothed with fine hairs of uniform size; three and 
four bear each a narrow, light-colored, membranous strip on outer 
part of underside, indistinct upon three on account of its light color; 
a small elliptical spot of similar structure near tip of five beneath. 

Prothorax nearly square, slightly constricted in middle, with num- 
erous minute spines, but none conspicuous. Mesonotum transversely 
striated; fore angles of mesothorax broadly rounded. Metanotum 
reticulate; metathorax tapering posteriorly. Wings broad, rounded 
at tips; fore wing with two longitudinal veins which bend outward 
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just before the tip and unite with the ring vein; fore longitudinal vein 
united to front part of ring vein by two cross veins at about the first 
and second thirds of its length and to the hind vein by one cross vein 
just before the middle of the wing; hind vein united to hind part of 
ring vein by one cross vein at about three-fifths the length of the 
wing. Fore part of ring vein and both longitudinal veins set with 
numerous short, dark spines; both pairs of wings thickly covered with 
microscopic spines; no fringe upon front edge of fore wings, but a 
very light one upon hind wings; posterior fringe on fore wings double, 
on hind wings single; hind wings veinless. Wings clear white; fore 
pair conspicuously marked with two broad, brown bands so that there 
are narrow white bands across the base, middle, and tip of the wing; 
hind wings almost clear white. Legs concolorous with body, very 
long and slender; fore femora slightly thickened, but less than half as 
wide as long; second segment of fore tarsus fitted with a peculiar 
hook-like structure recurved toward base of segment and at tip 
opposed toa stout tooth. All legs quite thickly set with small spines; 
hind legs much the longest, nearly as long as wings; each tibia armed 
at apex with two or more stout spines. 

Abdomen small at base, enlarging gradually to its sixth segment, 
where it is about one-fifth as wide as the body is long; eight, nine, and 
ten tapering uniformly and quite abruptly; no marked difference in 
length of segments. Posterior part of segment one and segments two 
and three white or yellowish in color; remainder of abdomen yellowish 
brown to dark brown. No spines apparent upon the abdomen, except 
on last three segments; nine bears a circlet of eight long slender 
bristles near its posterior edge; ten bears six similar bristles. Ovipos- 
itor very powerful, up-curved, and extending a little beyond the tip of 
abdomen. 

Described from nine females. 

Cotype.—Cat. No. 6323, U.S.N.M. 

Male.—Length but little more than 1 mm.; width of mesotho- 
ax slightly less than one-fourth body length. General color tawny 
yellowish with brown extremities to appendages, not nearly as dark 
as female. 

Head subequal in length and breadth and shghtly smaller than 
prothorax; spines in front of tyansverse thickening at base of mouth 
cone not conspicuously long. Antenne three and one-half times as 
long as head, almost equal to length of abdomen; relative lengths of 
segments as follows: 

1 2 3 + . A a ae 


7.7 11 343 28 223 17 li 2 2 


_ 


Outer two-thirds of antenna dark brown; first three segments light 
yray-brown, two and basal half of three being lightest; antenne very 
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hairy. Hind legs very slender, longer than abdomen; all femora and 
fore tibie brownish yellow shaded darkest above; middle and hind 
tibie and tarsi gray-brown to dark brown. 

Abdomen very small, but slightly longer than antenne and not as 
broad as mesothorax, narrowed somewhat at attachment to thorax, 
increasing gradually in breadth up to ninth segment; tenth segment 
very abruptly smaller and conical. Segment-one very long and marked 
by two brown, longitudinal carine dividing it into thirds dorsally. 
Ninth segment also peculiar, being very long and as broad as any in 
the abdomen; hind angles produced into a pair of claspers, also bearing 
a pair of stout spines; tenth segment small and set with quite long, 
stout spines. Second, third, and fourth segments nearly white, some- 
times irregularly suffused with yellow; rest of abdomen tawny yellow. 

Described from three males. 

Cotype.-—Cat. No. 6323, U.S.N.M. 

These males differ much more than is usual from the description of 
the female but it seems that they are more closely allied structurally to 
A. bicolor than to A. fasciatus, and so I place them with the former 
species. 

Food plants.— Brunella vulgaris, Panicum sanguinale, bindweed, 
and various grasses in mowings. 

Habitat.—Amherst, Massachusetts. 


Family THRIPIDA. 


The members of this family have from six to eight segmented 
antenne (apparently nine segmented in Anaphothrips striatus and 
Pseudothrips inequalis); the segments beyond the sixth are usually 
short and form what is called the style. Maxillary palpi are usually 
three, sometimes two segmented; labial palpi never composed of more 
than two segments. The wings of Thripide are usually slender, 
gradually tapering more or less and pointed at the tips. The fore wings, 
as a rule, present two. parallel longitudinal veins, the front one run- 
ning from the base to near the tip of the wing; the hind vein appears 
usually as a branch from the fore vein at about one-third the length 
of the wing. Sometimes, however, all connection between these veins 
is wanting. Cross veins are rarely visible, though traces of them can 
sometimes be seen. The ring vein is not usually very heavy or promi- 
nent. A fringe is generally present upon the front margin of the fore 
wing, but may be vestigial. More or less stout spines are found along 
the veins and costa of the fore wing. The hind wing has one median, 
longitudinal vein without spines and no cross or ring veins, but the 
costa bears a fringe. The ovipositor of the female is bent downward, 
i. e., concave side ventral. 
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SYNOPSIS OF THRIPID®. 


oe ey ee I oa do 6d cd Sos cc enwedd da deecwacecuensneuns 2 
PS We GOTO MUN oo is 6k. dnc oc Seika d Socdin cbcdeccdascnaaen 11 
9 {Body with markedly reticulated surface... .........-.-..--- Heliothrips (p. 168) 
= GE WARIS SOMMCUNANS CIINOD wo 5 oid. occ ck bence cnc nsdnceseceseeenus 3 
» sAbdomen clothed with fine hairs and having a silky luster. Sericothrips (p. 141) 
\Body without clothing of fine hairs...................--..------+------ + 
Last two segments of the antenna longer than the sixth.. Raphidothrips (p. 158) 
itea Sho enmmaants chovtet thon ditth «oo... oo oc cn cine ccccincacccdcasees 5 


Part segment of abdomen with a pair of extremely stout, short spines 


5 Os ook rns edanscanadcesetucdsedseasancen Limothrips (p. 138) 
Terminal segment without unusually stout spines...................---- 6 
Antennz with second segment drawn out into an acute process on outer 

6 PN 6 ibd s c ib oad 4ce be ehmbhnadesenssaviagauneedsaees Chirothrips (p. 133) 
Second segment of antennze normally symmetrical. ..............-.-.-.-- 7 

7 JOcelli and wings wanting .........-....------------+----- Aptinothrips (p. 166) 
\Ocelli and wings GION Sie cn ccini cvciins pavescesensaunteotairauuee 8 

g J With spines at hind angles of prothorax.............----+----------++++- 9 

(Without spines at hind angles of prothorax...........-. Anaphothrips (p. 160) 

9 oo two long spines at each hind angle of prothorax .............-..-.- 10 

With one long spine at each hind angle of prothorax..... Pseudothrips (p. 146) 
sSWithout a long spine at middle of each side of prothorax .... Euthrips (p. 147) 
(With a long spine at middle of each side of prothorax..... Scolothrips (p. 157) 

I {Fore wings broad and without front fringe ............. Parthenothrips (p. 175) 

Fore wings slender, spines on outer half fewer than on basal... Thrips (p. 178) 


Genus CHIROTHRIPS Haliday. 


Body thickened. Head very small and in front of the eyes drawn 
out into a three-cornered process upon which the antenne are situated. 
Ocelli present in the females and located very far back; wanting in 
the males. Antenne eight segmented, the second segment ending in 
a blunt prominence at the outer angle. Maxillary palpi three seg- 
mented. Prothorax nearly twice as long as the head, and trapezoidal 
in form, being about twice as broad at the hind edge as at the fore 
edge. Two prominent spines present at the hind angles or wanting 
in some species. Legs short; the fore pair extremely thickened, so 
that the tibize are short and broad and the tarsi small. Wings long 
and very slender; fore wing with two veins upon which there stand a 
few small spines; front fringe well developed. Males wingless. 


SYNOPSIS OF SPECIES. 


¢ With two moderately long spines at each hind angle ......... manicatus (p. 134) 
\ Without long: apenet-at Cie Whim anghet < oo. ci ces ccescccsseesssuawaasas 2 
Ft NE WONIONE 6 bins ce ncisis sacydissadenscpaduereeouneel obesus (p. 137) 


Oh IN TAREE oa cennsncredupucsetscmannemeksioustia 
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CHIROTHRIPS MANICATUS Haliday. 
Plate II, figs. 14-16. 


Thrips ( Chirothrips) manicata Hatipay, Entom. Mag., III, 1836, p. 444. 

Thrips manicata Burmeister, Handb. d. Entomologie, II, 1838, p. 413. 

Thrips longipennis Burmeister, Handb. d. Entomologie, II, 1838, p. 413. 

Chirothrips manicata Amyor and Servite, Ins. Hemipteres, 1843, p. 642. 

Chirothrips longipennis AMyor and Servi.ue, Ins. Hemipteres, 1843, p. 642. 

Thrips ( Chirothrips) manicata Hatipay, Walker, Homopt. Ins. Brit. Mus., 1852, 
p. 1106, pl. v1, fig. 12. 


Thrips (Chirothrips) manicata Reuter, Diagn. Ofv. nya Thysanopt. f. Finland, 
(1878-79), pp. 5, 6. 
Chirothrips antennatus Osporn, Canad. Ent., XV, 1883, p. 154. 


Chirothrips antennatus LixpEMAN, Bull. d. Soc. Imp. d. Nat. d. Moseow, LXII, 
1886, No. 4, 322-325, fig. 12. 


Chirothrips manicata JaBLoNowsk1, Termes. Fuzetek, X VII, 1894, p. 47. 

Chirothrips manicata Uzet, Mon. d. Ord. Thysanoptera, 1895, p. 80, pl. 1, fig. 2; 
pl. v1, fig. 49. 

Chirothrips manicata Timpe., Die Geradfiigler Mitteleuropas, 1901, p. 287. 

Female.—Length 1 mm. (0.84 to 1.18 mm.); width of mesothorax 
0.27 mm. (0.24 to 0.32 mm.). General color quite uniform dark 
yellowish brown. 

Head somewhat shorter than wide, almost conoid in shape, frequently 
hidden up to the eyes in the prothorax; cheeks only about one-third 
the length of the eye; head prolonged into a triangular process in 
front of the eyes; a row of four small spines across the head between 
the front edges of the eyes and one small spine on each side of the 
anterior ocellus. Eyes large, black, rather coarsely faceted; ocelli 
subapproximate, almost white or pale yellowish with heavy maroon 
crescentic inner margins, placed in a low triangle far back between 
hind half of eyes. Mouth cone short, broad and blunt; maxillary 
palpi three segmented. Antenne less than twice the length of head; 
segments thick and more or less rounded; relative lengths of segments 
as follows: 

1 2 3 
5.8 5.9 6.4 7 


4 5 6 
wo. Ss 


Basal segments very broad and almost contiguous; two drawn out 
into a short, bluat angle on outer side; three and four bear each one 
very stout, blunt sense cone on outer angle. All segments brown; 
tips of two and three frequently yellowish. 

Prothorax large, trapezoidal, a little less than twice as long as head, 
as wide as head in front and twice as wide behind; sides nearly 
straight; surface dotted with numerous very small spines and marked 
with transverse, arched wrinkles, giving it a scaly appearance; numer- 
ous small spines stand at hind edge, and two spines at each hind angle 
are much larger than the others. Mesothorax a little broader than 
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the prothorax, widest behind, sides curving forward; metathorax 
abruptly somewhat narrower, and its sides curve inward to base of 
ubdomen. Wings nearly always fully developed in females, about 
four-fifths as long as body and in middle about one-seventeenth as 
broad as long, sharply pointed at ends, heavily fringed on both edges. 
Hind longitudinal vein branches from the fore at about one-fourth 
the length of the wing; fore vein bears six or seven spines before the 
branching off of the hind vein; beyond this the fore vein bears 
usually two and the hind vein four spines; costa bears numerous 
short spines. Fore wings gray-brown; hind wings gray. Legs short 
and powerful; fore femora extremely short, nearly as broad at base 
as long, wrinkled on surface and at tip outside with chitin turned up 
into a sort of tooth; fore tibizw also extremely short and thick; each 
tibia bearing a row of spines of gradually increasing length and stout- 
ness on inner side toward tip; these are most strongly developed on 
hind legs. Legs dark brown except tarsi more or less gray or 
yellowish. 

Abdomen broader than mesothorax, hardly twice as long as broad 
(segments usually overlapping considerably and giving a dark and 
light brown banded appearance); spines around last two segments 
moderately long and stout, dark brown and conspicuous; ovipositor 
of good length. Color of abdomen uniform dark brown; recepta- 
culum seminis inconspicuous or invisible. 

Redescribed from ten females. 

Male.—Length 0.83 mm. (0.66 to 0.96 mm.); width of mesothorax 
0.22 mm. (0.20 to 0.24 mm.). 

Ocelli wanting; spines on head as in female. Relative lengths of 
antennal segments as follows: . 


2 3 4 5 6 i 8 


5.2 5.9 6.5 44 5.6 18 1.8 


Segments two and three pale yellowish. Wings entirely wanting. 
Abdomen more narrow than in female and bluntly rounded at the end. 
Ninth segment very large, conoid; tenth segment retracted therein; 
ninth with a short stout spine on each side of the hind edge above; 
genital apparatus protruding beyond the tip of tenth segment; a 
rounded light depression in middle of ventral plates on segments 
three to six. 

Described from five males. 

Food plants.—Flowers of various grasses and cereals, clover, wild 
carrot. 

Habitat.—England (Haliday), Germany (Burmeister, Jordan, Bohls), 
Finland (Reuter), Russia (Lindeman), Bohemia (Uzel), United States: 
Manchester, Iowa; Amherst, Massachusetts. 
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Life history unknown except that they hibernate in dried flower 
stems and in turf. 

I have compared my specimens with those of Osborn’s C. antennatus 
and they are identical. 


CHIROTHRIPS CRASSUS, new species. 
Plate II, figs. 17-20. 


Female.—Length 0.78 mm.; width of mesothorax 0.26 mm. Gen- 
eral color of head and thorax brown; abdomen gray-brown or yellow- 
ish brown. 

Head very small, slightly wider than long, narrowed in front 
between the eyes and elongated anteriorily; distance between eyes 
equal to one-half the width of head; frons between antenne bluntly 
acuminate. Eyes reddish orange by reflected light; ocelli placed in a 
low triangle far back between hind edge of eyes; each ocellus pale, 
margined inwardly with a dark-red crescent. Mouth cone very short 
and broadly rounded; maxillary palpi short, three segmented. Anten- 
ne approximate at base; relative lengths of segments as follows: 


i a 8 
$5 6 7 65 6 83 2 


Basal segments large, longitudinally compressed, nearly twice as 
wide as long; segment two drawn out at outer angle into an acute 
process; three with slender peduncle, subpyriform, bearing one promi- 
nent sense cone on outside, as does also four; four and five rounded; 
four nearly as thick as long; five somewhat narrower; six elongated; 
seven and eight moderately slender. One and two pale straw yellow; 
three to six shading gradually to a medium brown; seven and eight 
also medium brown. 

Prothorax one and one-half times as long as head, one and three- 
fourths times as wide as long, twice as wide at posterior edge as at 
anterior; sides nearly straight, indented above fore cox, with prom- 
inent spines at posterior angles. Mesothorax one and one-fourth times 
as wide as prothorax, quite a deep constriction between mesothorax and 
metathorax; pterothorax with more or less rusty tinge. Wings long, 
saber-formed, slightly overreaching the tip of the abdomen; fore wings 
shaded with gray, hind wings nearly clear. Fore longitudinal vein 
extends through the wing; hind vein arises from fore vein at one-third 
its length; both veins disappear before reaching the tip of the wing. 
Fore vein bears two spines on distal half; hind vein bears five spines. 
Legs short; fore pair strongly thickened; all femora grayish or yel- 
lowish brown; fore tibiz and all tarsi pale yellowish; middle and hind 
tibie brownish at bases and above, fading to pale gray or yellow 
beneath and at extremities. 
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Abdomen elongate-ovate in outliné, bluntly pointed at tip, one and 
four-fifths times as long as broad; spines upon last two segments short, 
weak, and inconspicuous; ovipositor short and weak. Color rusty- 
gray brownish upon sides, and pale yellowish upon last two segments. 

Described from two females. 

Cotype.—Cat. No. 6324, U.S.N.M. 

Male.—Length 0.66 mm. (0.58 to 0.78 mm.); width of mesothorax 
0.23 mm. (0.19 to 0.25 mm.). General color of head and prothorax 
grayish or yellowish brown; pterothorax abruptly pale yellowish, 
shading through gray to chestnut brown upon last two abdominal 
segments. 

Head as wide as long, without ocelli; relative lengths of antennal 
segments as follows: 


1 2 
4.4 5.9 


Prothorax one and one-third times as long as head, and one and one- 
half times as wide as long; mesothorax one and one-sixth times as 
wide as prothorax; wings wanting; terminal two segments conoid; 
spines thereupon slightly more prominent than in female. 

Described from seven males. 

Cotype.— Cat. No. 6324, U.S. N.M. 

Food plant.—Pan tcum capilare ° 

Habitat.—Ambherst, Massachusetts. 

Life history unknown. 


CHIROTHRIPS OBESUS, new species. 
Plate II, figs. 21, 22. 


Female.—Length 0.78 mm.; width of mesothorax 0.29 mm.; width 
of abdomen 0.275 mm. General color of head and thorax yellowish 
brown; abdomen pale yellow. 

Head very small, as wide as long, narrowed anteriorly, much elon- 
gated between the eyes, acuminate between basal segments of antenne. 
Eyes dark, relatively large, occupying:sides of head from close to base 
of antenne almost to posterior edge of head; distance between eyes 
one-half the width of head; ocelli rather small and placed very far 
back between hind edge of eyes; anterior angle of triangle formed by 
ocelli is very obtuse; color pale yellow, margined inwardly, or entirely 
surrounded by red patches. Mouth cone very short and blunt; max- 
illary palpi short, three segmented. Antenne one and three-fourths 
times as long as head, situated upon the elongated portion thereof; 
relative lengths of segments as follows: 


2-4 § ''§ 2.4 
So] @65 64 8&3: .3 
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First segment much compressed longitudinally; transverse diameter 
more than twice its length; two very strongly drawn out externally 
into a stout, conical elongation; segments three, four, and five rounded; 
three with a quite long peduncle; three and four each bear one stout, 
transparent sense cone upon outer angle. Color of one and two clear 
pale yellow; three to six becoming gradually more brownish; six to 
eight uniformly chestnut brown. 

Prothorax one and one-third times as long as the head; anterior edge 
but slightly wider than hind edge of head; sides slightly concave, 
divergent so that width at posterior edge is more than twice that at 
anterior edge; hind angles acute, without long spines; sides quite 
deeply indented above fore cox. Sides of mesothorax rounded, con- 
verging anteriorly; metathorax narrower than mesothorax, its sides 
also rounded but converging posteriorly. Color of thorax light yel- 
lowish brown, sometimes splashed with red. Fore legs very short and 
extremely thickened; other legs short, but not thickened. Legs pale 
yellow, middle and hind tibi slightly brownish on upper side, basal 
part of fore femora shading to light brown. Wings long, sabre- 
formed, overreaching tip of abdomen, shaded with gray. Two long 
veins, the hind one branching from the fore at about one-third the 
length of the wing; both veins disappear before reaching the apex. 
Each vein bears four to six spines; basal third of wings unfringed; 
fore fringe sparse, long and slender. 

Abdomen ovoid, acuminate at apex, broadly attached to metathorax, 
one and two-thirds times as long as broad. Spines upon last two seg- 
ments very short and weak, and those upon ventral plates weak and 
inconspicuous. Ovipositor very short and weak, apparently not func- 
tional; tenth segment split open above. Color of abdomen uniformly 
clear pale yellow, except apex brownish and posterior edges of seg- 
ments faintly brownish, receptaculum seminis over base of ovipositor 
bright reddish orange. 

Described from three specimens. 

Cotype.—Cat. No. 6325, U.S.N.M. 

Male unknown. 

Food plants.— Festuca ovina, Poa pratensis. 

Habitat.—Amherst, Massachusetts. 


Genus LIMOTHRIPS Haliday. 


Body powerful. Head longer than wide, broadened behind, and in 
front of the eyes extending into a triangular projection upon which 
the antenne are borne. Ocelli present in females, but wanting in 
males. Antenne eight segmented; third segment drawn out into a 
blunt, triangular process at outer angle. Maxillary palpi two seg- 
mented (Z. cerealium three?). Prothorax somewhat shorter than 
the head, slightly broadened at hind edge; hind angles provided with 
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one long, stout spine. Legs rather short and thick. Wings quite 
long and of medium breadth; costa bearing a fringe; veins bearing a 
few short spines. Terminal segment of abdomen in female elongated 
somewhat and approaching a tubular form, split open above; each 
side bears a short, extremely stout spine and similar stout spines are 
borne upon the sides of the eighth segment. 

Male entirely wingless. End of abdomen bluntly rounded; ninth 
segment bears a stout spine at middle of each side and a pair of simi- 
lar spines stands closely together near the dorsal line above. 

Species of this genus move slowly and have no power of leaping. 

I found only the new species avenx of the genus. 


LIMOTHRIPS AVENZ2@, new species. 
Plate I, figs. 10-12; Plate II, fig. 13. 


Female.—Length 1.57 mm. (1.48 to 1.66 mm.); width of mesothorax 
0.28 mm. (0.26 to 0.30 mm.). Form elongated, slender. General color 
dark yellowish brown. 

Head a little longer than wide, tapering a little anteriorly; cheeks 
very slightly arched; surface of head not at all, or but very faintly, 
cross striated and bearing a few scattered minute spines; front strongly 
arcuate, produced considerably between bases of antenne; color of 


head dark brown. Eyes of moderate size, black with yellow margins, 
triangular above, protruding slightly; ocelli fairly well separated, 
anterior one smallest, pale yellow with very dark red crescents on 
inner margins. Mouth cone short and moderately thick; maxillary 
palpi short, only two segmented. Antenne rather short, about one 
and one-half times as long as the head, considerably separated at 
bases; relative lengths of segments as follows: 


1 3 + 5 6 8 
44 9.1 11.8 10.2 10.5 144 3 3.8 

Segment one much wider than long; two cup-shaped; three to five 
clavate; six fusiform; seven and eight slender, cylindrical; one and 
two dark brown; three to eight shading gradually from pale brownish 
gray to more or less dark brown; outer angles of three and four strongly 
developed (three especially so, though obtuse), and each bears one long 
pointed sense cone; six also bears one long, slender sense cone on inner 
side at two-thirds its length. 

Prothorax a little shorter than head and about one and one-third 
times as wide as long; sides diverging from head posteriorly; only 
one long stout spine at each posterior angle; other spines scattered and 
minute; transverse margins nearly straight; sides slightly rounded; 
concolorous with head. Mesothorax about one and one-third times as 
wide as prothorax; metathorax abruptly narrower; sides nearly par- 
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allel; pterothorax more or less rusty brown in color. Wings present, 
quite long and slender, about one-seventeenth as broad in middle as 
long, tapering gradually from base to tip; two longitudinal veins in 
fore wing, the second branching from the first at about one-fourth its 
length; both veins and costa bear a few short, rather stout, dark brown 
spines: costa about twenty, fore vein about twelve, of which only two 
stand beyond the middle of the wing; hind vein about nine spines; 
fore wings dark, smoky gray; hind wings very slightly gray; costal 
fringeslong. Legs rather short, but not thickened; femora and middle 
and hind tibize dark brown; all tarsi, fore tibiz and extremities of 
middle and hind tibizw yellow; fore tibiz shaded with brown above; 
hind tibiz alone bearing stout spines. 

Abdomen about two-thirds the length of the body and only about 
one-fourth as wide as long, almost cylindrical in form; segments not 
overlapping, width of segments increasing very gradually up to the 
sixth, then diminishing rapidly; last three segments conoid, prolonged 
at tip of tenth. Spines on sides of abdomen weak and inconspicuous 
before the seventh segment; eight bears three or four short, very 
stout, slightly curved, dark brown spines on each side; nine bears a 
circlet of long, slender spines; tenth segment split open above, sharply 
pointed at tip, and on each side above is a short, very stout, straight, 
dark brown spine reaching but slightly beyond the tip; color of 
abdomen gray-brown, shading to almost black at tip; connective tissue 
pale yellow; surface of segments finely reticulated. 

Described from eight long-winged females. 

Cotype.—Cat. No. 6326, U.S.N.M. 

Male.—Length 1.05 mm. (1.02 to 1.08 mm.); width of mesothorax 
0.22 mm. (0.20 to 0.22 mm.). 

Head as broad as long. Ocelli generally wanting, though some- 
times vestiges are present. Antenne only one and one-third times as 
long as the head; relative lengths of segments: 

3 + 7 


Sa 2.3 

Color paler than in female, with more of a yellowish tinge, becoming 
yellowish brown at tip. Pterothorax without traces of wing pads; 
the dorsal plates very broad, being as wide as first abdominal segment. 
Head and thorax yellowish brown; legs yellow; femora and tibiz con- 
siderably shaded with brownish. 

Abdomen but little more than twice as long as wide, though seg- 
ments overlap considerably, giving it a yellowish brown and dark- 
brown cross-banded appearance; bluntly rounded at tip; segment nine 
very large and bluntly conoid; segment ten small, cylindrical, and 
plainly visible retracted within the ninth; copulatory apparatus pro- 
jecting a little from ten. Close together in middle of nine above stand 
two extremely short blunt spines borne upon broader black, chitinous 
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projections, the inner edges of which are parallel and the black mark- 
ing tapers to a point anteriorly; on each side of these peculiar proc- 
esses stands a long, slender spine; at about the middle of each side of 
ninth segment is a very abrupt, angular, chitinous projection shaded 
almost black, supporting on the inside of it an exceedingly short, 
stout, dark brown, blunt spine; other spines on this segment slender, 
but not very long. Segment ten is blunt at end and bears a row of 
short, small spines above, close to hind edge; nine is cut out on upper 
side over about half of ten, which at tip does not quite reach to tip of 
nine or under side; abdomen yellow-brown. 

Described from four specimens. 

Cotype.—Cat. No. 6326, U.S.N.M. 

Food plants. Oats. Festuca prate NIX. 

HTabitat.—Pennsylvania, Massachusetts. 

Life history unknown. 

This species was very abundant upon and caused much damage to 
oats at State College, Pennsylvania. during the summer of 1898. 


Genus SERICOTHRIPS Haliday. 


Body broad and having a silky luster due to the presence of numer- 
ous minute spines on the abdominal segments. Head fully one and 
one-half times as wide as long. Eyes large and protruding; ocelli 
present in both sexes. Antenne eight segmented. Maxillary palpi 
three segmented. Prothorax much longer than the head, without long 
spines at hind angles (one present in S. variabilis). Legs, especially 
hind pair, quite slender. Wings either reduced or fully developed; 
when present, the fore wing is broad at basal fourth, the remainder 
being very narrow; only one longitudinal vein developed; fore fringe 
long; spines on veins numerous and moderately developed. Abdomen 
in some species strongly arched and its segments broad and short; tip 
of abdomen conical in both sexes. Abdomen of male much more slen- 
der throughout. 

Species of this genus leap readily. 

The characters of this genus are extended to include the following 
species: 

SYNOPSIS OF SPECIES. 
Body nearly black except segments four, five, and six of abdomen almost white; 

wings reduced cingulatus (p. 141) 
Body yellow with brown or gray markings; wings present and with two spines on 

last fourth, where hind vein usually is ...............-..-..-.- variabilis (p. 143) 


SERICOTHRIPS CINGULATUS, new species. 
Plate III, figs. 27-29. 
Female.—Length 1 mm. (0.84 to 1.25 mm.); width of mesothorax 
0.25 mm. (0.22 to 0.31 mm.); width of abdomen 0.37 mm. (0.31 to 


0.45 mm.). General color very dark brown; abdomen cross- banded 
with white in the middle. 
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Head narrow as compared with following segments, one-half as long 
as wide, widest through the eyes and constricted considerably behind 
them, neck-like and sunken slightly in the prothorax; front slightly 
depressed at the insertion of the antenne. Eyes small, rounded, 
strongly protruding, occupying together only one-half the width of 
the head, black, coarsely granulated; margins light yellow; ocelli pres- 
ent, very small, well separated, not prominent; anterior one indistinct. 
Color of head brown; surface bearing scattered small curved spines. 
Mouth cone reaching to about the posterior edge of prosternum; max- 
illary palpi three segmented. Antenne very nearly as long as head 
and thorax together, slender, eight-segmented; relative lengths of seg- 
ments: 

1 Z 3 + 5 6 7 8 
5.8 9.9 164 14.5 12.2 143 32 4. 

Basal two segments thickest; spines slender and inconspicuous. 
Segments one, two, and three light yellow; third shaded with brown 
toward apex; remainder dark brown except four, which is yellowish 
at base and style is somewhat lighter brown. : 

Prothorax nearly twice as long as head and one and one-half times as 
broad as long; widest in middle, tapering abruptly to the head and 
less abruptly to posterior angles; surface marked with deep, transverse, 
reticulating wrinkles appearing like striz in dorsal view; each anterior 
angle bears a pair of short, divergently curved spines; one short, ante- 
riorly curved spine at each hind angle; color dark brown. Meso and 
metathorax together scarcely as long as prothorax, only slightly wider 
than prothorax; yellowish brown, except notal plates dark brown; 
sides of metathorax not converging posteriorly; metanotum much 
wider than long. Wings reduced, the pads reaching only to the first 
abdominal segment. Fore and middle legs of approximately same 
length; fore pair thicker; hind pair longest and quite slender; all 
femora shaded with brown in middle but lighter at extremities; tibiv 
yellowish brown, more yellow at basal attenuations, fore pair lightest; 
tarsi uniformly yellowish, slender, and tapering evenly. from their 
bases to tips. Surface of all femora and tibie thickly covered with 
transverse ridges; spines upon hind tibiz especially long and slender. 

Abdomen very large, acutely ovoid, about one-half as broad as long, 
uniformly thickly covered with minute spines which appear most 
clearly as a fine fringe at posterior edge of each segment; a transverse 
dorsal row of about twelve quite uniformly long, brownish spines 
regularly spaced across the middle of segments two to six, and six 
similar spines stand in as many small, dark depressions along the 
posterior edge of the sternal plates of these segments. First three 
abdominal segments light brown; four, five, and six abruptly pale 
gray, or yellowish gray, tinged with brown in middle of dorsum, 
most broadly on sixth segment; last four segments again abruptly 
dark brown. A narrow, dark-brown, transverse, chitinous thickening 
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(appearing as a stripe) extends across two-thirds of the width of the 
dorsal plates of segments two to seven near their anterior edges; 


_ Spines upon terminal segments short and weak. 


This species possesses a well-developed power of leaping. 

Described from twenty specimens. 

Cotype.—Cat. No. 6327, U.S.N.M. 

Male.—Length 0.87 mm. (0.66 to 1 mm.); width of mesothorax 
0.21 mm.; width of abdomen, 0.27 mm. (0.22 to 0.30 mm.). 

Relative lengths of antennal segments: 


l 9 3 


> + 5 6 7 5 
5.8 9.38 15 12 


8 10.3 128 28 3.7 

End of abdomen shaped as in female; a transverse elliptical depres- 
sion in the middle of ventral plates of segments five to seven. Seg- 
ment nine long and tapering; tenth elongate and retracted within the 
ninth. Genital apparatus appears to be wholly protrusile. Testes 
large and brownish yellow in color. 

Cotype. —Cat. No. 6327, U.S.N.M. 

Food plants.—Various grasses. 

Habitat.—Ambherst, Massachusetts. 

Life history unknown. 


SERICOTHRIPS VARIABILIS (Beach). 
Plate II, fig. 23; Plate ILI, figs. 24-26. 
Thrips variabilis Beacu, Proc. lowa Acad. Sci., 1895, III, 1896, pp. 220-223. 

Female.—Length 0.84 to 1.23 mm.; width of mesothorax about one- 
fourth the length of the body. General color yellow, with more or 
less striking brown or gray-brown markings. 

Head about two-thirds as long as broad, broadest through eyes, 
retracted considerably into prothorax; cheeks moderately full, con- 
verging somewhat posteriorly; anterior margin nearly straight, but 
slightly elevated between bases of antennz. Spines upon head incon- 
spicuous; but one moderately long spine on each side of fore ocellus, 
and one behind each hind ocellus; a row of four short, strongly curved 
spines across front near margin, and a few small spines upon cheeks; 
color of head pale yellow with dusky shadings. Eyes moderately large, 
protruding a little, nearly black, coarsely faceted, plainly pilose, occu- 
pying about three-fifths the width of the head; ocelli large, approxi- 
mate, reddish orange, heavily margined inwardly with maroon, situated 
upon a slightly raised area between the eyes. Mouth cone tipped with 
black; maxillary palpi slender, three segmented. Antenne eight seg- 
mented, more than twice as long as head, bases separated by about 
two-thirds the width of a basal segment; relative lengths of segments: 


Sb $e ae 
2.7 12 10 11.7 32.7 


8 
3 
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Segment one nearly spherical and slightly narrower than two which is 
broadest; three and four fusiform; five similarly formed to four at its 
base, but quite broad at its apex, and rather broadly joined to six which , 
with style tapers gradually to tip. Color: One white and nearly trans- 
parent; two pale or brownish yellow; three and four pale yellow; three 
light brownish at tip and four in outer half; remainder of antenna light 
to dark brown, base of five somewhat lighter. 

Prothorax about three-fourths as long as wide, a little longer and a 
little wider than the head; sides about parallel; angles rounded; trans- 
versely striated on dorsum; only one long, slender spine at each hind 
angle; anterior third of pronotum concolorous with head, remainder 
marked with a saddle-shaped patch of brown, the anterior edge of 
which is concave and sharply defined; six or eight medium-sized spines 
stand in this dark border, behind it there are six more or less well- 
defined brown spots. Pterothorax large and apparently symmetrically 
formed on account of first segment of abdomen being closely joined to 
metathorax and closely approaching it in color; meso and metathorax 
equally wide and about one and one-half times as wide as the pro- 
thorax; metanotal plate light brown; rest of pterothorax bright or 
dusky yellow, except small brown spots at anterior edge of mesonotum 
and at anterior angles. Wings long, reaching to tip of abdomen; 
fore wings very slender beyond the basal fourth, breadth at middle 
only about one twenty-sixth their length; only the fore longitudinal 
vein is fully developed, though vestiges of the hind vein may be seen 
at the base. Spines upon costa and fore veins dark brown and con- 
spicuous; twenty-two to thirty on costa; twenty to twenty-six on fore 
vein placed at regular intervals; two isolated spines stand upon the 
last fourth of the wing on the line where the hind vein might be 
expected; the scale bears four spines along its inner edge and one 
discal near its base. Fore wings uniformly dusky or marked with 
three white and two gray-brown cross bands alternating; scale also 
gray-brown; anterior fringe long and fine on outer two-thirds of costa. 
Legs, especially hind pair, quite long and slender; general color pale 
yellowish with brown markings on fore femora above, both outer and 
inner sides of fore tibie, around -outer halves of middle and hind 
femora, around middle of these tibiz, and bases of all bladders. Tarsi 
slender and tapering; hind tibizee without stout spines within. 

Abdomen cylindrical, tapering sharply from anterior edge of eight, 
or acute avoid; two to two and one-third times as long as broad; thickly 
clothed with minute slender spines appearing most prominently as a 
fringe on hind edges of dorsal plates. Eight to ten spines upon each 
segment from two to eight, two or three of these stand quite closely 
together in a group upon each side, and the middle pair stand very 
closely together upon segments two to five, but separate more widely 
upon following segments and become larger; spines upon last two seg- 
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ments short, weak, and not strongly radiating. Segments two to seven 
marked with a very prominent dark-brown cross line at anterior third 
of each; on each side of these segments behind this line is a more or 
less extensive brown shading which on seven extends clear across the 
back; ground color of these segments is white or pale yellowish gray; 
eight, nine, and ten are without the brown markings, and are pale or 
dusky yellowish. 

Male.—Similar to female with the following exceptions: Length 
0.64 mm.; width of thorax 0.19 mm.; abdomen only four-fifths as 
wide as thorax, and more than twice as long as wide, nearly cylindrical 
to seventh segment; eight to ten conoid; spines upon last segment 
short; the testes large and brownish orange. 

Relative lengths of antennal segments: 


Pa ek 8 
7 


4 10.3 10 9 


Var. a. female.—Head and front third of prothorax clear, pale yel- 
low; pterothorax darker yellow; hind part of prothorax and metano- 
tum abruptly brown; abdomen pale yellowish with very conspicuous 
dark brown cross-streak at first third of segments two to seven; on 
“ach side behind this streak is a narrow brown shading which upon 
seven extends clear across the back. Fore wings slightly tinged with 
yellowish, darkest at base. Brown spot on femora above, darkest on 
hind femora. Abdomen acute ovoid. 

Food plants.—Clematis, clover, elm, hackberry. 

Habitat.—lowa, Massachusetts. 

** Var. b. male and female.—Body pale yellowish, immaculate; apical 
joints of antenn black, remainder pale; wings and fringes tinged with 
yellowish.”—Beach. 

Food plants.—Hawthorn, hackberry. 

Habitat.—lowa. 


se 


Var. c. male and female.—Wings nearly uniformly fuliginous; 
last three joints of antenne, distal half of joints 4 and 5 black, some- 
times intermediate altogether dusky; brown markings very distinct, 
confined to two large spots on thorax and scutellum respectively, the 
latter oblong and approximating posteriorly; abdomen immaculate.” 
Beach.“ 

Food plants.—Hawthorn, hackberry. 

Tlabitat.—lowa. 

‘Var. d. male and female.—This variety is characterized by having 
the wings fuliginous, trifasciate with white bands, and in being more 


«1 have seen and studied the specimens of Miss Beach labeled ‘‘ Thrips variabilis 
Beach, Var. c. male and female types.’’ These specimens seem to me to fit much 
better her description of ‘‘ Var. d.’’, An emended description based upon these speci- 
mens would not be distinguishable from the foregoing description of ‘‘ Var. d.’’ 


Proc. N. M. vol. xxvi—02 10 
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heavily marked with brown; the markings on the thorax and bands at 
bases of first, second, and third (sometimes of second and third only), 
and seventh and eighth segments of the abdomen are extended until 
they coalesce and form broad bands; the dorsal surface of the head is 
brown; sometimes all of the caudal segments are brown; the legs are 
white, with brown streaks on dorsal surface of femora, and frequently 
on tibiz also; antenne same as in preceding variety.” Beach. 

Food plants.—Cucumber, grass, smartweed. 

Habitat.—lowa, Massachusetts. 


PSEUDOTHRIPS, new genus. 


Head much broader than long. Ocelli present. Maxillary palp 
three segmented. Antenne eight segmented (apparently nine seg- 
mented, owing to an apparent division of the sixth segment). Pro- 
thorax much longer than head and somewhat broadened posteriorly; 
one stout spine at each hind angle. Wings with two longitudinal 
veins which, with the costa, are thickly and regularly set with quite 
prominent spines; fore fringe well developed. Abdominal segments 
two to eight, inclusive, bear across the middle of each dorsal plate 
four weak spines, of which the middle two are close together upon 
anterior segments but diverge posteriorly. 

This genus is erected for the single species ‘nequalis. 

(devd@, false; pz.) 

PSEUDOTHRIPS INEQUALIS (Beach). 
Plate III, figs. 30-32. 
Thrips inequalis Beacu, Proc. Iowa Acad. Sciences, 1895, III, (1896), pp. 223-224. 

Female.—Length 0.88 mm.; width of mesothorax, 0.22 mm.; gen- 
eral color yellow; thorax and abdomen tinged with orange. 

Head fully one and one-half times as broad as long, slightly con- 
stricted at hind edge, and retracted into the prothorax somewhat; 
cheeks full; anterior margin nearly straight. Eyes of medium size, 
rounded, slightly protruding, slightly pilose; ocelli large, well sepa- 
rated, with orange-red margins; ocellar bristles present, but not very 
long or prominent. Mouth cone moderately sharp and somewhat 
shaded with brown at tip; maxillary palpi three segmented. Antenne 
over two and one-half times as long as head; eight segmented, though 
there appear to be nine segments; relative lengths of segments as 
follows: 


8 
3 


| 3.3 4 -.§ 6 
47 85 85 8 843 


bolt 


Segment six has a distinct annulation around it at four-fifths its 
length, the outer part appearing much like a separate segment. Seg- 
ments one and two quite stout and rounded; three irregularly, and 
four regularly clavate; seven and eight cylindrical. Segment one 
paler than two, concolorous with head; three to six pale yellow in 
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basal parts, shading to dark brown toward the tips; seven and eight 
dark brown; spines distinct but not prominent, becoming more slen- 
der toward the tip. 

Prothorax about one and one-half times as long as head, and one 
and one fourth times as broad at posterior edge; sides nearly straight, 
diverging backward; dorsal surface bearing a number of small, dark 
spines, mostly near lateral and posterior borders; one stout, promi- 
nent spine at each hind angle. Mesothorax over one and one-half 
times as wide as head; sides rounded and converging anteriorly; fore 
angles prominent. Metathorax but little narrower than mesothorax; 
its sides nearly parallel, curving inward abruptly at hind angles. 
Wings reaching almost to tip of abdomen; two longitudinal veins quite 
prominent; both veins and costa thickly and regularly set with prom- 
inent dark brown spines; costal twenty-four to twenty-eight, fore 
vein eighteen to nineteen, hind vein ten to eleven, scale five, internal 
one. Fore wing about one-fifteenth as broad in middle as long, shaded 
faintly yellowish: costal fringe well developed. Legs dusky yellow, 
quite slender; fore femora slightly thickened; femora and tibie bear- 
ing numerous short spines; inner side of hind tibie with but few 
stouter spines except one pair at tip; each hind tarsal segment with 
one stout, dark spine on the side; a dark brown spot on under side of 
each tarsus at tip. 

Abdomen elongate-ovate; few dark spines along the sides; segments 
two to eight bear across the middle of each dorsal plate four weak 
spines, the middle two are close together upon anterior segments, but 
diverge posteriorly; posterior edge of nine bears a circlet of six stout 
spines, the median pair being only slightly more than half as long 
as the others. All spines on body, and spines and fringes on wings 
conspicuously dark brown; abdomen dusky yellow, dark brown at 
extreme tip. 

Redeseribed from one female, **Type” of Miss Beach. 

Male unknown. 

Food plant. -Aster. 

Habitat.—Ames, lowa. 

This species bears a close general resemblance to Huthrips tritici, 
with which it was taken. 


Genus EUTHRIPS Targioni-Tozzetti. 
PHYSOPUS.4 
Ocelli usually present but sometimes more or less rudimentary. 
Antenne eight segmented. Maxillary palpi three segmented. Pro- 





«The name Physapus was used by Amyot and Serville for this genus in 1843, but it 
can not hold, as this name was previously used by Leach for a genus of the Neurop- 
tera in 1817. 

I have been unable to see Targioni-Tozzetti’s characterization of his genus Euthrips, 
but as nearly as I can tell it may include the species which have been placed in the 
genus Physopus, and I therefore adopt it for this genus. 
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thorax as long or somewhat longer than the head, with two long spines 
upon each hind angle and one similar spine upon each anterior angle 
in many species, but this is wanting in others. Legs usually unarmed, 
but in a few species with a stout tooth on under side of fore tibia at 
end. Wings usually fully developed but sometimes reduced. When 
present they are moderately broad, have two longitudinal veins which 
are set with numerous stout spines at regular intervals in those species 
having a spine at the fore angle of the pronotum. Spines upon 
abdomen moderately stout; anal spines long and slender. 
These species are active and can spring. 


SYNOPSIS OF SPECIES. 


SPONGE ODEN Cn SIO POU, 6 oon an ecdan deuce dente scam cea awes eoemomwcaee 2. 
Pe Oe OL ORY DROW. 5525 46. 5. oon nsey ae wos cee cenveagiuskedmenee Me 
= | Fifth antennal segment about five-sixths as long as four .... occidentalis (p. 152). 
“ |Fifth antennal segment about two-thirds as long as fourth .....-. tritici (p. 148). 
Antenne about three times as long as head ............-.------ Jfuscus (p. 154). 
“ |Antennz but slightly more than twice as long as head.......-. nervosus (p. 155). 


EUTHRIPS TRITICI (Fitch). 
WHEAT THRIPS. 
Plate IV, figs. 36-39. 


Thrips tritici Frrcu, Count. Gent., VI, Dec. 138, 1855, p. 385. 

Thrips tritici Fircu, Rept., I, Nox. Ins. N. Y., 1857, pp. 304-308. 

Thrips tritici AsuMEAD, Orange Insects, 1880, p. 72. 

Thrips tritici Osporn, Canad. Entom., XV, 1883, pp. 152, 156. 

Thrips tritici OsBorN, Trans. Iowa St. Hort. Soc., X VIII, 1883-1884, pp. 520-521; 
Coll. Bull., 2, Iowa Agrl. College, 1885, pp. 96, 97. 

Thrips tritici Hussar, Ins. Affect. Orange, 1885, p. 164, fig. 77, pl. x1, fig. 5. 

Thrips tritici Forses, Centralia, Ill., Sentinel, 1887; Prairie Farmer, June 4, 1887. 

Thrips tritici Lintner, Cult. and Count. Gent., LI, June 9, 1887, p. 459. 

Thrips tritici WeEp, Prairie Farmer, LIX, 1887, p. 343; Trans. Ill. St. Hort. Soc., 
1887, pp. 230-233. 

Thrips tritici OsBorn, Insect Life, I, 1888, p. 141. 

Thrips tritici Weep, Popular Gardening, ITI, 1888, p. 176. 

Thrips sp. Comstock, Bull. XI, Cornell Agr. Exp, Sta., 1889, p. 131. 

Thrips tritici Ritey-Howarp, Insect Life, I, 1889, p. 340. 

Thrips tritici Fores, 16th Rept. St. Entom., Ill., 1890, p. ix, pl. v, fig. 4; 17th 
Rept. St. Entom., Ill., 1891, pp. xiii, xv. 

Thrips tritici WEED, Ins. and Insecticides, 1891, p. 95. 

Thrips tritici Forses, Insect Life, V, 1892, pp. 126, 127. 

Thrips tritici Wesster, Bull. 45, Ohio Exp. Sta., 1892, pp. 207, 208. 

Thrips tritici Townsend, Canad. Ent., XXIV, 1892, p. 197. 

Thrips tritici Bruner, Rept. Nebr. St. Bd. Agr., 1893, (1893), p. 457, fig. 96. 

Thrips tritici Bruner, Nebr. St. Hort. Rept., 1894, (1894), pp. 163, 214, fig. 82. 

Thrips tritici AsuMEAD, Insect Life, VII, 1894, p. 27. . 

Thrips tritici Craw, 4th Biennial Rept. St. Bd. Hort., Calif. for 1893-94, 1894, 
p. 88. 

Thrips tritici Weep, Ins. and Insecticides, 1895, p. 146. 

Thrips tritici Uzet, Mon. d. Ord. Thysanoptera, 1895, pp. 220, 278. 

Thrips tritici Smirn, Economic Entom., 1896, p. 102, fig. 73. 






































» NR 











at 
an 


es 
on 


Sa ae eS lt 
— a — Bw OD 


th 





— 


j 





NO. 1310. NORTH AMERICAN THYSANOPTERA—HINDS. 149 


Thrips tritici Lintner, 11th Rept. N. Y. St. Entom., 1896, pp. 247-250. 

Thrips tritici Routers, 10th Ann. Meet. Fla. St. Hort. Soe., 1897, p. 97. 

Thrips tritici QUAINTANCE, Bull. 42, Fla. Agr. Exp. Sta., 1897, pp. 552-564. 
Thrips tritici Powers, Fla. Farmer and Fruit Grower (editorial), March 27, 1897. 
Thrips tritici QuarNTANcE, Bull. 46, Fla. Agr. Exp. Sta., 1898, pp. 77-103, figs. 1-9. 
Thrips tritici Howarp, Bull. 18, N. 8., U. 8. Dept. Agri., 1898, p. 101. 

Thrips tritici Roirs, 11th Ann. Meet. Fla. St. Hort. Soc., 1898, pp. 34-38. 

Female.—Length about 1.22 mm.; width about 0.26 mm. General 
color brownish yellow, thorax tinged with orange. 

Head three-fourths as long as broad and four-fifths as long as pro- 
thorax, but slightly withdrawn therein; cheeks but slightly arched 
behind the eyes and converging slightly posteriorly; anterior margin 
very nearly straight; back of head transversely striated. Eyes large, 
dark, and slightly pilose, occupying together about three-fifths the 
width of the head; ocelli present, sub-approximate, pale yellow, mar- 
gined inwardly with bright reddish orange crescents; spines between 
ocelli on each side long and conspicuous; post-ocular spines shorter. 
Maxillary palpi three segmented. Antenne nearly two and one-half 
times as long as the head; relative lengths of segments: 


1 + 5 6 re 
6 8t' 32 Mes 8S 135 22 2 


Color: One pale yellow; two light brown, base sometimes yellowish; 
three light yellow in basal half, remainder shaded light brown; four 
and five brown, yellowish at bases; six, seven, and eight brown. 
Spines upon antennal segments, especially two to five, quite stout and 
conspicuous. 

Prothorax rather rounded, three-fourths as long as broad; one pair 
of stout spines at each angle, also one short anteriorly directed spine 
standing close to lower one of each fore pair; between each posterior 
pair and median line stands a row of five spines, number four alone 
being large; color of prothorax pale orange-yellow. Mesothorax 
rounded at anterior angles; mesonotal plate with one stout spine at 
each lateral angle and two pairs of small spines on posterior margin. 
Metathorax tapering but slightly posteriorly; metanotal plate bearing 
four spines close together at anterior edge, the middle pair being 
much more stout and conspicuous. Wings nearly reaching the end of 
abdomen; breadth at middle about one-twelfth their length; shaded 
but slightly; each fore wing has two longitudinal veins extending from 
base to tip of wing; spines on veins at regular intervals; costa twenty- 
six to twenty-eight; fore vein twenty to twenty-two; hind vein fifteen 
to eighteen; scale five, interior of scale one; a light, sparse fringe on 
costa of each wing; posterior fringes heavy and wavy. Legs clear 
pale yellow, sometimes slightly shaded with light brown above, quite 
thickly set with short brown spines; a pair of stout spines at extremity 
of each tibia; rows of spines on inner side of hind tibie rather weak. 
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Abdomen cylindrical-ovate, pointed at the apex; dark brown stripe 
across segments two to seven near their anterior edges; dorsal plates, 
except nine and ten, shaded more or less with brown; three or four 
moderately stout brown spines stand out prominently upon the pale 
yellow sides of segments two to eight; terminal spines long, stout, and 
dark colored; tip of abdomen dark brown. 

Redescribed from eight females. 

Male.—Length about 0.7 mm. (0.64 to 0.80 mm); width of meso- 
thorax 0.195 mm. (0.18 to 0.22 mm.). General color pale yellow, 
darkest upon pterothorax. 


Eyes somewhat smaller than those of female. Antenne about two 


and one-third times as long as the head. Relative lengths of segments 
as follows: 

DM cae ae ee 7 8 

4.3 8 11 10.3 7.9 10.1 16 2 


Wings large and reaching beyond the tip of the abdomen. End of 
abdomen (ninth segment) bluntly conical; tenth segment retracted and 
not reaching the tip of the ninth; nine bears four pairs of long, stout, 
dark spines, of which one pair stands on each side near the anterior 
end of the segment, and one pair on each side near the tip; near the 
middle above stand two short spines. 

Described from four specimens. 

Food plants.—Alfalfa, apple, asparagus, aster (cultivated), bind- 
weed, blackberry, buttercup, canna, cherry, clover, cone-flower, dan- 
delion, dog-tooth violet, English pea, goldenrod, grasses, hardhack, 
heal-all, heliotrope, honeysuckle, hydrangea, lilies, mesquite, orange, 
pea, peach, pear, pink, plum, potato, raspberry, red clover, rose, 
shrubby Althea, smartweed, Solidago bicolor, Spiranthes simplex, 
squash, strawberry, sunflower, sweet william, wheat. 

Hoabitat.—California, District of Columbia, Florida, Illinois, Iowa, 
Massachusetts, New Hampshire, New Jersey, New Mexico, New York. 

The following descriptions of early stages are taken from Quain- 
tance: ¢ 

Egg.—Size 0.25 by 0.1 mm.; clear whitish in color; oblong, curved 
in shape. 

Larva, jirst stage.—Length about 0.5 mm.; width of thorax nearly 
0.1 mm.; body fusiform, gradually tapering caudad from fifth or sixth 
abdominal segment. Color, clear whitish; eyes reddish. Antenne 
distinctly four-jointed; basal joint cylindrical, short; second somewhat 
urn-shaped, with distinct distal rim, about as long as broad; third joint 
conical, apex of cone united to second; fourth fusiform, widest near 
basal fourth, quite as long as other three joints together. Joints two, 
three, and four ringed, two and three rather obscurely, but on fourth 
joint the rings ‘are quite pronounced, where, on distal part, they 
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appear to divide the joint into short, cylindrical segments. On the 
fourth joint the rings are minutely setate. Numerous large setz are 
also present on all joints, most numerous on fourth. Legs stout; hind 
femur about as long as tibia; tarsus one-jointed, terminating in claw- 
like fork; bladder-like expansion of adults apparently wanting. 
Abdomen composed of ten segments, marked dorsally with four longi- 
tudinal rows of sete and a row on each side. Allof these sete appear 
to be somewhat enlarged and rounded distally, except one pair on 
dorsum of last segment. On tenth segment these sete are quite long, 
being from two to four times longer than the others. 

Larva, second stage.—Length about 1 mm.; width of thorax about 
0.22 mm.; shape about as in stage one. Color of body deep orange 
yellow; legs and antenne lighter; eyes reddish; antenne four-jointed, 
as in first stage; basal joint short, cylindrical, about one-half as long 
as wide; second, subcylindrical, somewhat longer than wide; third, 
subconical, about a third longer than wide; fourth, about as long as 
proximal three together, fusiform, thickest about basal fourth. Joints 
three and four plainly ringed, the rings of fourth joint quite distinct 
and minutely setate, as in first stage. Large sete are also present 
about as in stage one. Femur of hind legs about as long as tibia; tar- 
sus one-jointed, somewhat forked distally, and bearing a membranous 
expansion. 

Nymph or pupa, young nymph.—Resembles the full-grown larva in 
shape; in color it is much lighter, being light yellow, with legs, 
antennx, and wing-pads still lighter. Eyes reddish. 

In the antenne, legs, and wing-pads the nymph skin appears some- 
what as a sheath to these parts of the forming adult. The antenne 
are three or four jointed, apparently, thick and clumsy. The basal 
joint is large, swollen, slightly longer than wide; the second is about 
twice as long as wide and somewhat constricted in middle. Third 
joint is about a third longer than second, gradually tapering distally 
to an obtuse end. When the nymph stage is first entered the antenne 
project cephalad in normal position. In six or eight hours, however, 
they are laid back over the head and prothorax. In the hind legs, 
femur and tibia of about equal length; tarsus indistinctly one-jointed, 
very short, and rounded distally. Wing-pads short, scarcely reaching 
caudal end of second abdominal segment, bearing one or two sete. 
Abdomen as in larva, with dorsal and lateral rows of sete, which, how- 
ever, are acute. On the dorsum of ninth segment, near caudal margin, 
are four stubby, hook-like processes, curving cephalad, which appear 
to be the four modified sets of this region. 

Mature nymph.—Length about 1 mm.; width of thorax about 0.22 
mm.; color light yellow; shape very similar to that of adult Thrips. 
Nymph skin more or less separated from the body of the adult within, 
particularly so in the legs, antenne, mouth-parts, wing-pads, and 
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‘audal end of abdomen. The wing-pads reach to about the sixth 
segment. 

Life history.—**The life cycle of Thrips tritict is quite short, requir- 
ing but twelve days. Eggs are deposited in the tissues of infested 
plants, and hatch in three days. The larval state lasts for about five 
days, during which time the insect makes two molts, the second when 
entering the nymph stage. The nymph stage continues for. about 
four days, during which time they take no food, rarely move to any 
extent, but remain hidden away.” 

Economic considerations.—This is one of the most widely spread 
and generally injurious species in this country. The specimens from 
which Fitch described the species were taken at Geneva, Wisconsin, 
from a wheat field which was being injured by the little pests. At 
various times it has been noticed swarming in the blossoms of orange 
and causing injury thereto. It is a very common species on a large 
number of flowering plants, both wild and cultivated, but unless pres- 
ent in great numbers their injuries are likely to pass unnoticed. By 
far the greatest damage appears to be done to strawberries, in the 
blossoms of which they swarm, and by their punctures of the essential 
parts of the flower they prevent its fertilization and the consequent 
development of the fruit. This failure of bloom, though perhaps pro- 
duced at times by other insects and in other ways, is known to grow- 
ers as ‘‘buttoning.” The most serious injuries have been reported 
from Florida and Illinois. In Florida the strawberry crop in some 
sections has been reduced to one-third in dry seasons. 


EUTHRIPS OCCIDENTALIS Pergande. 


Thrips sp. Coquttuett, Ins. Life, IV, 1891, p. 79. 
Buthrips occidentalis PerGanpe, Ins. Life, VI1, 1895, p. 392. 

Female.—Length about 1 mm.; width at mesothorax about one- 
fourth the body length. General color head pale lemon yellow, 
thorax orange yellow, abdomen brownish yellow. 

Head about one and one-third times as broad as long, three-fourths 
as long as the prothorax and considerably withdrawn into the latter. 
Eyes rather large, occupying together about three-fifths the width of 
the head, dark, slightly pilose; ocelli subapproximate, pale yellowish, 
margined with reddish orange crescents; one very prominent spine 
between ocelli on each side; post-ocular spines very conspicuous. 
Maxillary pa!pi three segmented. Antenne about two and one-half 
times as long as the head; first segment slightly shorter than the style; 
two is one and one-half times as long as one; three is longest; four is 
six-sevenths as long as three; five is five-sixths as long as four; six 


nearly as long as three; seven very short, about one-fourth as long as - 


five; eight is one and three-fifths times.as long as seven. Color of one 
translucent whitish; two brownish yellow (uniform), basal parts of 
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three, four, and five pale yellowish; apical parts shading quite 
abruptly to light brownish; six uniformly brown; style slightly 
lighter than six. Spines upon antennal segments, especially two to 
four, are unusually stout and prominent. 

Prothorax nearly one and one-third times wide as long; color 
intermediate between that of head and pterothorax. One pair of 
prominent, stout spines at each angle; one short anteriorly directed 
spine close to the lower one of each fore pair; a row of five small 
spines (the fourth is stoutest) stands on each side of hind margin 
between pair at angle and median line. Anterior angles of mesotho- 
rax rounded; metathorax slightly narrower than mesothorax, its sides 
nearly straight and parallel; mesonotal plate bears one stout spine at 

i each lateral angle and two pairs of small spines on posterior margin; 
metanotal plate bears two pairs of spines close to anterior edge, the 
middle pair being much the stouter; color of pterothorax bright 
orange. Wings very slightly yellowish; both longitudinal veins 
extend from base to tip of wing; both internal and the costal veins 
bear very stout, brown spines set at regular intervals; costa twenty- 
four to twenty-six, fore vein nineteen to twenty-two, hind vein fifteen 
to eighteen, scale five, internal on scale one. Fringe upon costal edge 
is very light, that upon hind edge is long and wavy; cross veins can 
sometimes be seen between the longitudinal veins and between the 
fore and costal veins at about two-fifths their length from base and 
sometimes a third at about four-sevenths between the fore and costal 
veins. Legs uniformly concolorous with head, bearing numerous 
small spines; a pair of strong spines at inner side of tip of each tibia. 

Abdomen elongate-ovate in outline, conical at apex; a transverse, 
narrow, brown band extends across anterior part of segments three to 
seven; brownish tinge on abdomen fades behind sixth segment leaving 
only the apex of the cone brown; a group of three or four stout spines 
stands upon each side of segments two to eight; terminal spines long, 
stout; all spines brown. 

Male.—Length about 0.65 mm.; width about 0.17 mm. Lighter in 
color than the females; nearly a uniform lemon yellow, slightly darker 
on throax; form more slender; apex of abdomen blunt, terminated on 
sides by two pairs of long, stout, inward curving spines; ninth seg- 
ment also bears two pairs of very long, stout spines near its posterior 
border and near the dorsal line on this segment is a pair of short 


: = —r Sum 


: spines; the brown bands across the abdomen of female are wanting in 
: males and they have fewer spines on sides of segments; the bright 
: orange-colored testes are very prominent. 

. i Food plants.—Apricot, orange, potato, and various weeds. 

: “ Habitat.—California. 

: Redescribed from specimens at the U. S. Department of Agriculture, 


Division of Entomology—presumably types. 
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Remarks.—This species is very similar to Huthrips tritici (Fitch), 
but it has a longer though more retracted head, which is also slightly 
wider; the terminal segment of the antenna is one and three-fifths 
times as long as seven; spines on body stouter and more prominent. 
Both Huthrips tritic’*and Euthrips occidentalis approach very closely 
to Physopus nigriventris Uzel. 


EUTHRIPS FUSCUS, new species. 
Plate IV, figs. 40, 41. 


Female.—Length 0.93 mm. (0.70 to 1.08 mm); width of mesothorax 
0.21 mm. (0.18 to 0.24 mm.). General color brown. In dark speci- 
mens the abdomen is blackish brown; in light specimens the general 
color is yellowish brown. : 

Head about one and one-half times as wide as long, about one-fourth 
retracted into prothorax; occiput deeply wrinkled transversly; ante- 
rior margin of head slightly and smoothly elevated in middle; cheeks 
straight and parallel. Eyes moderately large, occupying together 
about one-half the width of the head, dark, slightly protruding; 
margins pale yellow; ocelli smaller than facets of eye, pale yellow, 
margined with dark red, widely separated, posterior ones contiguous 
with yellow margins around eyes; one stout spine in front of each 
posterior ocellus. Mouth cone short and tapering abruptly; maxil- 
lary palpi slender, three segmented. Antenne inserted a little below 
the margin, about three times as long as dorsal length of head; 
relative length of segments: 


ee oe 3 4 5 6 7 8 


5.5 8.8 10.4 10.2 9 11.7 2.3 3.3 





First segment rounded, one-third broader than long; two is cup- 
shaped; three to six subequal in thickness; three to five somewhat 
clavate; three with very slender peduncle; six cylindrical-ovate. 
Antenne quite uniformly brown (sometimes three, four, and five 
lighter gray-brown, especially at bases), only segment three somewhat 
more yellowish; spines on segments two to five quite stout and dark 
colored. Color of head uniform grayish to orange-brown. 

Prothorax fully one and one-half times as wide as long and one and 
two-fifths times as long as the head; sides arched; angles rounded; 
wider behind than in front; one large curved spine at each anterior 
angle and another on anterior margin between this and the median 
line; two stout spines at each posterior angle, the inner one of which 
is much the weaker; also a stout spine on the posterior edge between 
the pair and the median line; other spines on prothorax small and not 
conspicuous. Mesothorax but very little wider than the prothorax; 
projecting prominences at anterior angles; mesonotum broad, without 
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prominent spines; posterior edge nearly straight for one-third the 
width of the segment; metathorax narrows abruptly after the anterior 
edge till narrower than prothorax, then sides run nearly parallel to 
abdomen; mesonotum with two pairs of spines near anterior edge, the 
outer one of each pair being much less stout than the inner one; meso- 
thorax and metathorax together not longer than the prothorax. Wings 
reduced, barely reaching to the first abdominal segment; pads set with 
several stout spines. Legs of medium length and of moderate size, 
quite thickly set with short bristles, concolorous with, or usually 
lighter than body; bases of posterior femora and inner sides of 
posterior tibiz more yellowish; thorax colored nearly like head. 

Abdomen one and one-half times as wide as the mesothorax (short- 
winged female) and twice as long as broad, or nearly twice as long as 
head and thorax together; elliptical in outline except that apex is 
conical; broad, dark bands cross the abdomen at the anterior edge of 
dorsal plates on segments two to eight. Each segment except one and 
ten bears two or three short, stout spines on sides; in addition to 
these nine bears a circlet of eight unusually long, strong spines, and 
ten also bears a circlet of six long spines though these are somewhat 
shorter than those on previous segment. Segment ten is split open 
above; color of abdomen yellowish brown to brown-black, usually con- 
siderably darker than head and thorax; segments usually more or less 
telescoped. 

Described from eighteen short winged females taken in hibernation 
in February and November. 

Cotype.—Cat. No. 6328, U.S.N.M. 

Food plant.—Grass? 

HTabitat.—Massachusetts. 

Life history unknown. 


EUTHRIPS NERVOSUS (Uzel). 
Plate III, figs. 33, 34; Plate IV, fig. 35. 


Physopus nervosa Uzet, Monographie d. Ord. Thysanoptera, 1895, p. 102. 
Thrips (Euthrips) maidis Bracu, Proc. lowa Acad. Sciences, 1895, III (1896), 
pp. 219, 220. 

Female.—Length 1.33 mm. (1.22 to 1.39 mm.); width of meso- 
thorax 0.32 mm. (0.28 to 0.34 mm.). General color dark yellowish 
brown. 

Head somewhat pentagonal in form, not as long as wide; cheeks 
straight and converging slightly posteriorly; front broad and obtusely 
angular; back of head transversely wrinkled and bearing a few minute 
spines. Eyes rather small, black with light yellow borders, rounded 
or oval in outline; ocelli yellow, widely separated, posterior ones con- 
tiguous with light borders around eyes; one very long slender spine 
on each side midway between ocelli. Mouth cone pointed, tipped 
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with biack; maxillary palpi three segmented. Antenne slightly more 
than twice as long as head and very slender beyond second segment: 
comparative lengths of segments as foilows: 

ae + 5 ee 
6 10 14 125 114 15.3 3 4 





Color of antenne- dark brown, except segments three and four and 
extreme base of five abruptly yellow. Spines on first segments quite 
dark and conspicuous, becoming paler and more indistinct toward the 
tip. 

Prothorax approximately as long as head and a little wider, almost 
rectangular in form, bearing many prominent spines; one at each fore 
angle and two at each hind angle are longest; one half way between 
fore angle and median line on front margin and one similarly placed 
on hind margin are intermediate in size; numerous others are smaller. 
Color of head and prothorax dark brown. Mesothorax approximately 
as wide as length of antenne; front angles obtusely rounded; metanotal 
plate bears four spines close to front edge, the middle pair being large 
and prominent, the others small; pterothorax yellowish brown. Wings 
present, fully as long as the abdomen, about one-twelfth as broad as 
long, sharply pointed at ends; surface of wings thickly covered with 
minute, dark-colored spines; both longitudinal veins and costa of fore 
wing thickly and regularly set with quite long, dark-colored spines; 
costa has from twenty-five to twenty-nine, fore vein from sixteen to 
twenty-two, hind vein from fourteen to sixteen; fore wings shaded 
with gray; veins not prominent; costal fringe of fore wings weak and 
less than twice as long as costal spines. Legs moderately long, not 
thickened; femora dark brown, yellow at extremities; tibizw and tarsi 
yellow; tibixw shaded more or less with brown around middle and tarsi 
with prominent dark brown spot at tip within; each tibia with a pair 
of prominent, dark brown spines at tip within and a row of from five 
to seven short brown spines on inner side of hind tibiz. 

Abdomen about two and one-half times as long as width of meso- 
thorax, somewhat cylindrical in shape, but enlarging from base to hind 
edge of second segment and tapering evenly from eighth segment to 
tip. Spines along sides and around tip of abdomen very dark brown 
and conspicuous; those on segments nine and ten are long and sub- 
equal on both segments. Color of abdomen dark brown, shading 
toward tip; connective tissue yellow; last segment split open above. 

Redescribed from six females; no males found. Compared and 
identified with Thrips (ELuthrips) maidis Beach. 

Food plants.—Corn, various grasses (first spring flowers, Uzel). 
Habitat.—Bohemia (Uzel); Ames, Iowa; Amherst, Massachusetts. 
Life history unknown, except that it hibernates in turf. 
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SCOLOTHRIPS, new genus. 


Head wider than long, retracted considerably into prothorax. 
Eyes protruding; ocelli present. Maxillary palpi three segmented. 
Antenne short and thick; sense cones very long. Prothorax slightly 
longer than head and somewhat broadened posteriorly. Spines 
arranged as follows: One at each anterior angle, one halfway between 
these angles and the median line, one at the middle of each side, two 
at each hind angle, and one between this pair and the middle of the 
hind margin. Wings present, slender, with two longitudinal veins 
and ring vein strongly developed; fore fringe very weak but spines on 
veins very strong. Intermediate abdominal segments with one spine 
on each side at the hind angle. 

This genus is erected for the species 6-maculatus. 

(sk@Aos, prickly or thorny; 4px.) 


SCOLOTHRIPS 6-MACULATUS (Pergande) 
Plate LV, figs. 42-45. 


Thrips 6-maculata PERGANDE, Trans. St. Louis Acad., V, 1894, p. 542. 
Thrips pallida Beacn, Proc. lowa Acad. Sciences, 1895, III, (1896), pp. 226-227. 
Female.—Length, 0.83 mm. (0.72 to 0.97 mm.); width of meso- 
thorax, 0.21 mm. (0.18 to 0.25 mm.). General color clear pale yellow. 
Head about three-fourths as long as wide, frequently considerably 
retracted within prothorax, even to the eyes sometimes; cheeks 
straight and parallel; front margin rounded; vertex elevated between 
the eyes. Eyes large, protruding; posterior ocelli nearly contiguous 
with margins of eyes; one very long, backwardly curved spine stands 
in front of each posterior ocellus, and two pairs of curved spines stand 
upon the margin in front. Maxillary palpi slender, three segmented; 
labial palpi very long and slender. Antenne rather-short and com- 
pact; inserted below front margin; approximate at base, relative 
lengths of segments: 


l 2 3 4 5 6 7 8 
$3 (€ t4 €0C G1 9-ae Ge 


Segment one cylindrical, about two-thirds as thick as two, which is 
more rounded; seven and eight rather thick. Color of one and two 
nearly white, the remainder almost uniformly dusky gray; spines on 
segments two to five long and prominent as are the sense cones; the 
sense cone on the inner side of six arises below the middle of the 
segment and reaches beyond the end of the seventh. 

Prothorax slightly longer than the head, but only about three-fourths 
as long as wide, broadened somewhat posteriorly and rounded at hind 
angles, sides curving gently inward anteriorly; spines extremely long 
and slender, arranged as follows: One at each anterior angle, one half 
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yay between these and the median line, one at middle of each side, two 
at each hind angle, and one between this pair and middle of hind mar- 
gin. Mesothorax about one and one-third times as wide as the pro- 
thorax, with one slender spine at middle of each side. Wings long, 
reaching nearly to tip of abdomen, at middle about one-seventeenth as 
broad as long, pointed at tips. Fore wing with two longitudinal veins 
and a very heavy ring vein; hind longitudinal vein branches from the 
fore vein at about one-third the length of the wing. Spines upon 
costal and both longitudinal veins very long and stout, fully equaling 
those upon the anal segments; costal vein bears from fifteen to twenty, 
fore vein from nine to eleven, hind vein five or six (the third and 
fourth spines, sometimes the second also, which I have counted as 
standing upon the fore vein, stand at the same angle to the wing as do 
those upon the hind vein and really belong thereto, though the veins 
have united); the front fringe of the fore wings is extremely sparse, 
short and weak, and does not extend to the tip; hind fringes also 
unusually short. Fore wings are characterized by three light brown- 
ish spots on each—one at base of wing, one immediately beyond sepa- 
ation of longitudinal veins, and the third halfway from the second 
to the tip of the wing (the third is a band extending clear across the 
wing). Legs concolorous with body, sparsely set with slender spines. 

Abdomen cylindrical-ovate, pointed at extremity, surface smooth; 
only one spine of any prominence at posterior side angles of segments 
two to eight; spines upon segments nine and ten not as strong as those 
upon the wings; color nearly uniformly pale yellow without prominent 
markings. 

Redescribed from ten specimens. 

Male.—Male smaller than female, but otherwise agreeing very closely 
with the foregoing description. Abdomen bluntly conical at tip; tenth 
segment partially retracted within ninth, which is cut out in last half 
above the tenth; spines borne on top and sides of nine are shorter and 
weaker than those on wings. 

Described from one specimen. 

Food plants.—** Found on many plants infested with red spider, on 
which it has repeatedly been observed to feed.”——Pergande. ‘‘ Feed- 
ing on mites in fold of cottonwood leaf.”—Bruner. Taken on bean, 
blackberry, elm, and hop.—Beach. 

Habitat.—Missouri ?; Ames, Iowa; Barraboo, Wisconsin; Lincoln, 
Nebraska. 

Thrips pallida Beach is positively identical with this species, as has 
been learned from an examination of her types. 


Genus RAPHIDOTHRIPS Uzel. 






Ocelli present. Antenne eight segmented; the fifth segment short 
and cut off abruptly at the end so that it joins the base of the sixth by 
an unusually broad surface; style very slender, composed of two equally 
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long segments, which are together as long as are the fifth and sixth. 
Maxillary palpi three segmented. Prothorax a little longer than the 
head and somewhat broader at the hind than at the fore edge; no long 
spine at the front angles, but two at each hind angle. Legs unarmed. 
Wings usually reduced, but when present they are of medium length, 
and have two longitudinal veins which are set with small spines. 

I find here only the new species fuscipennis. 


RHAPHIDOTHRIPS FUSCIPENNIS, new species. 


Plate V, figs. 46-48. 


Female.—Length 1.32 mm. (1.20 to 1.66 mm.); width of meso- 
thorax 0.24 mm. (0.22 to 0.27 mm.). General color nearly uniform 
chestnut brown. 

Head as long as wide, but little shorter than prothorax, into which 
it is retracted a little; anterior margin slightly elevated and rounded; 
constricted a bit close behind the eyes; cheeks nearly straight behind 
the constriction and diverging slightly posteriorly so the head is 
widest at hind edge; back of head finely striated. Eyes quite large, 
rounded, protruding; margins light; ocelli present, larger than facets 
of eye, light colored with dark crescentic margins, well separated, but 
posterior ones not contiguous with margins around eyes; ocellar spines 
very long and conspicuous; post-ocular spines quite large. Mouth 
cone extending back to anterior edge of mesosternum, slender, so that 
head from below appears considerably elongated; labial palpi small; 
maxillary palpi quite long, slender, and three segmented. Antenne 
twice as long as head; relative lengths of segments: 


l 9 8 4 5 6 7 8 
56.8 9 11 10.3 6235 10.5 8.23 8.25. 


First segment shortest, cylindrical; second cup-shaped; third pedi- 
cellate; third, fourth, and sixth are approximately equal in thickness; 
third and fourth elliptical; fifth constricted at base and increasing in 
size to apex, where it is cut off abruptly and unites by its entire width 
to the equally broad base of sixth, which tapers gradually from one- 
third its length to its apex, where it is but slightly wider than seventh; 
seventh and eighth slender, cylindrical. Color: First and second uni- 
formly slightly lighter brown than head; third and fourth pale yellow 
with slight brownish tinge; fifth shading from color of fourth to a lit- 
tle lighter than sixth; sixth, seventh, and eighth gray-brown; spines 
long and fairly conspicuous. 

Prothorax slightly wider than long, widest at posterior angles; sides 
but slightly arched; no prominent spines at anterior angles; two stout 
spines stand close together at each posterior angle; surface finely 
striated and set with a few scattered small spines; bases of spines light 
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yellowish; pronotum frequently extending considerably over front 
edge of mesonotal plate. Mesothorax about one and one-third times 
as wide as the prothorax and considerably wider than metathorax, 
except at its anterior edge; anterior angles of mesothorax very acute; 
no conspicuously large spines upon pterothorax. Wings sometimes 
reduced; when present, long and about one-thirteenth as broad in 
middle as long; fore wings shaded with gray, pale brownish along 
veins, clear at base; second longitudinal vein arises at about two-fifths 
the length of the wing, its origin indistinct. Spines upon all veins 
quite long and slender, but not thickly set or very conspicuous; costa 
bears seventeen to nineteen, fore vein eight or nine, hind vein eight 
or nine. Wing pads, when present, not overreaching the pterothorax. 
Legs moderately strong, but not thickened; femora and tibie dark 
brown like body; inside of fore tibie, extreme tips of the others and 
all tarsi pale gray or yellow; legs scatteringly set with fine spines, 
apex of hind tibiz alone bearing a pair of stouter spines. 

Abdomen very long—almost twice as long as head and thorax 
together—and three times as long as broad, nearly cylindrical, taper- 
ing abruptly from anterior edge of eighth segment to the apex; seg- 
ments overlapping more or less when abdomen contains no eggs; color 
uniform dark brown without conspicuous markings or spines except 
those upon two terminal segments, which are quite long and slender. 

Described from six females, five of them long-winged. 

Cotype.—Cat. No. 6329, U.S.N.M. 

Male unknown. 

This species agrees very closely in most respects with 2. longistylosa 
Uzel, but differs in the following points: Head as wide as long; second 
antennal segment somewhat shorter than third, fourth, and sixth; fifth 
segment lighter colored at tip than sixth. Body length, average (exclu- 
sive of egg-filled females), 1.25 mm. 

Food plant.—Grass. 

Habitat.—Massachusetts. 

Life history unknown. 


Genus ANAPHOTHRIPS Uzel. 


Ocelli present. Antenne eight segmented (apparently nine in 
A. striatus). Maxillary palpi three segmented. Prothorax about as 
long as head. Legs unarmed. Wings usually present (usually absent 
in the fall generations of striatus), with two longitudinal veins; spines 
upon veins small and inconspicuous. No stout spines at angles of pro- 
thorax; all spines on body short except the anal spines, which are short 
and slender (in striatus they are short and stout). 

Males have usually two pairs of very short, stout spines upon the 
ninth abdominal segment above, of which the anterior pair is stronger 
than the posterior. 
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Species of this genus have no power of springing. 
In this genus I find only the species striatus. 


ANAPHOTHRIPS STRIATUS (Osborn). 
GRASS THRIPS. 
Plate V, figs. 49-51. 


Limothrips poaphagus Comstock, Syllabus ot Course of Lectures at Cornell and 
Peoria, 1875, p. 120. 

Limothrips poaphagus Lintner, Rept. N. Y. Agr. Soc., 1881-82. 

Thrips striata OsBorn, Can. Ent., XV, 1883, p. 155. 

Limothrips poaphagus FERNALD, Grasses of Maine, 1885, p. 42. 

—— — N. E. Farmer, June 19, 1886. 

i Lintner, 3d Rept. Ins. N. Y., 1887, pp. 96-98. 

Limothrips poaphagus Comstock, Introd. to Ent., 1888, p. 127. 

Thrips striatus PackarD, Ent. for Beginners, 1888, p. 73. 

—- FLercHer, Ent. Amer., IV, 1888, p. 152. 

—— —— Howarp, Ent. Amer., IV, 1888, p. 152. 

Limothrips poaphagus Ossporn, Ins. Life, I, 1888, p. 140. 

Thrips striatus Packarp, Stand. Nat. Hist., 2d ed., II, Append., 1888. 

— FLetcuer, 19th Rept. Ent. Soc. Ont., 1888, p. 11. 

a Fiercuer, Ann. Rept. Exp. Farms, 1888, pp. 59-62. 

Limothrips poaphagus Lintner, Rept. N. Y. Agr. Soc., 1888. 

Phloeothrips poaphagus Fietcuer, 20th Rept. Ent. Soc. Ont., 1889, pp. 2, 22. 

— Bronte, 20th Rept. Ent. Soc. Ont., 1889, p. 8. 

Limothrips poaphagus Lintner, 5th Rept. N. Y. St. Ent., 1889, pp. 153, 304. 

Osporn, Can. Ent., X XIII, 1891, pp. 93, 96. 

—— — Fetcuer, Ins. Life, V, 1892, p. 124. 

—— —— Forsss, Ins. Life, V, 1892, p. 127. 

—— — Ftercuer, Ann. Rept. Exp. Farms, 1892, p. 3. 

Limothrips poaphagus Comstock, Man. for Study of Ins., 1895, p. 120. 

Limothrips poaphagus Uze., Mon. d. Ord. Thysanopt., 1895, pp. 279, 435, 446, 448. 

Thrips striata Uzet, Mon. d. Ord. Thysanopt., 1895, p. 220. 

—— —— Hopxins-Rvumsey, Bull. 44, W. Va. Agr. Exp. Sta., 1896, pp. 270, 271. 

—— —— Smirn, Economic Ent., 1896, p. 102. 

—— — Putnam, N. E. Farmer, July 2, 1898. 

Anaphothrips striata Hinps, 37th Ann. Rept. Mass. Agr. College, 1900, pp. 81-105, 
4 pls., 33 figs. 

Anaphothrips striata FernaLp and Hinps, Bull. 67, Mass. Agr. Exp. Sta., 1900, 
pp. 3-9, pl. 1, figs. 1-6. 

Female.—Length 1.3 mm. (1 to 1.6 mm.); width of mesothorax 0.25 
mm. (0.23 to 0.26 mm.). General color yellow, with more or less dusky 
or brownish shading upon some parts. 

Head very slightly wider than long, rounded in front; cheeks straight 
and parallel; surface back of eyes faintly striated; head yellow with 
brown posterior border, without long spines. Eyes small, rounded, 
black or very deep purplish red ; ocelli subapproximate, yellow, with 
orange-red margins. Mouth cone moderately sharp, and very promi- 
nently tipped with black; maxillary palpi three segmented. Antenne 
approximate, about twice as long as head, eight segmented, though 
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apparently nine segmented, owing to the division of the sixth seg- 
ment by an oblique suture at about three-fourths its length. Rela- 
tive lengths of segments: 


| 2 3 4 5 6 7 
5 8.5 11 10 10 9.5+3.5 2.25 


Segments one and two rounded; three to six fusiform. One is pale, 
almost white; two light brown; three lighter than two; three to six 
shading gradually to dark brown, almost black; spines pale and not 
conspicuous. 

Prothorax but slightly longer and a little wider than the head; 
sides rounded slightly and without prominent spines. Mesothorax 
much wider than prothorax; fore angles obtusely rounded. Meta- 
thorax quite smoothly joined with mesothorax and tapering gradually 
to base of abdomen. Wings usually present in summer generations, 
reduced to mere pads in hibernating females; when present, approxi- 
mately as long as abdomen, about one-thirteenth as broad as long and 
tapering gradually; two longitudinal veins in fore wing extending 
from base to tip; veins quite prominent, being darker than rest of 
wing. All veins bear a few very small, rather indistinct spines; 
fringe on fore edge well developed, being nearly half as long as pos- 
terior fringe. Fore wings shaded with yellowish gray; hind wings 
nearly white. Legs of medium length and size; stout spines only on 
inner side and at tip of hind tibize; legs pale yellow shaded with light 
gray or brown above on femora and tibie, and with prominent dark 
brown spot at tip of tarsi within. Pterothorax darker yellow than rest 
of body, with row of irregular dusky spots on each side close to mid- 
dle, curving outwardly at both ends. 

Abdomen quite long, cylindrical, widening somewhat at first two 
segments and tapering from eight to tip; eight to ten sharply conical. 
Spines on nine and ten short and weak, but dark-colored and quite 
conspicuous; other spines on abdomen small, pale, and indistinct. 
Abdomen pale yellow; segments one to seven slightly dusky on top, 
segment ten shading to dark brown at tip. 

Redescribed from six long-winged and four short-winged females. 

Male unknown. 

Food plants.— Poa pratensis and Phleum pratense. 

I have also found genuine “silver top” upon the following list of 
grasses at Amherst, Massachusetts, but I can not positively connect 
this species with all the injury: Poa serotina, P. nemoralis, P. com- 
pressa, P. arachnifera, P. fletcheri, P. aquatica, P. trivialis, P. 
cesia, Agrostis alba, A. canina, A. stolonifera, A. vulgaris, Festuca 
olcoll, F. heterophylla, F. elatior, F. ovina, F. duriuscola, F. rubra, 
Panicum crus-galli, P. sanguinale, Elymus striatus, E. virginicus, 
Bromus erectus, B. inermis, Avena flavescens-vera, Agropyrum caninum, 
Arrhenatherum avenaceum, Lolium perenne. 
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Habitat.—lllinois, lowa, Maine, Massachusetts, New York, Ohio, 
Ontario. 

I have sought in vain for the males of this species, for although I 
have mounted over a thousand specimens, and have bred many more 
in bottles in the laboratory, and have taken and examined large num- 
bers of them in the field, I have never seen any that 1 even suspected 
were males. A series of experiments begun in the laboratory in July 
and continued into December showed that no males are developed in 
the autumn generations. Experiments were begun the following sea- 
son by obtaining hibernating females before the weather was warm 
enough for them to move out of doors and confining them in bottles 
in the laboratory. These became active and deposited eggs, from 
which succeeding generations developed without the appearance of 
any males. 1 conclude, therefore, that this species is parthenogenetic, 
and reproduces without the intervention of males, at least for a series 
of generations, in this locality. 

The following descriptions are of the early stages: 

Egqqs.—The eggs are reniform, and vary in length from 0.265 mm. 
to 0.33 mm. and in width from 0.085 mm. to 0.145 mm. The average 
dimensions taker from twenty-five eggs are: Length, 0.288 mm.; 
width, 0.11 mm. The color is a translucent white. By transmitted 
light the eggs are seen to be filled with a mass of yolk globules which 
vary considerably in size. 

Larva.—As the larva emerges from the egg it is very soft, shiny, 
and nearly white. The eyes are purplish red in color; the appendages 
are folded closely against the ventral side of the body. The length 
soon after emergence is about 0.3 mm. and the width is about 0.1 mm. 
Body tapers from eighth segment to tip; head is nearly as wide as the 
thorax. Antenne ure comparatively large, approximate at base, and 
composed of seven segments, of which the last four are closely joined 
and appear almost like a single conical segment; fourth segment is 
larger than any other, and distinctly ringed with whorls of minute 
hairs; the second and third are indistinctly ringed; basal segment 
bears one small spine on inner side; two has four spines which are 
directed forward and one very long spine which is directed backward 
toward the head; the third bears five short spines, and the terminal 
part of the fourth and each of the following segments a number of 
spines, which are quite long and stout. Legs are stout; tarsi one 
segmented and terminated by two claws. The bladder-like expansion 
is present. Abdomen much compressed longitudinally and, except the 
tenth segment, marked with six longitudinal rows of sete, three pairs 
to each segment. The four dorsal rows also extend forward along the 
thorax and head; tenth segment bears six very long setee—two dorsal, 
two lateral, and two ventral. 

The full-grown larva is fusiform, about 1.2 mm. in length and about 
0.3 mm. in breadth, while the width of head isabout0.l1mm. Antenne 
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seven segmented, somewhat separated at their base and rather thick 
for their length; color darker than that of the body, often nearly 
black; segmentation beyond fourth segment more distinct than in 
immature larva; first four segments subequal in thickness, and third 
and fourth nearly equal in length, and each as long as the first and 
second segments together; last three segments much smaller; fifth 
shortest. Spines arranged much as in younger stage; third segment 
distinctly ringed and without sete. Each segment, except last two, 
bears short spines which are slightly thickened at their extremities, 
and arranged as in the young larva; spines on last two segments long 
and acute. Integument of body roughened by transverse rows of 
clearly defined ridges. Body marked by dorsal and lateral longitudinal 
stripes of yellow which are most distinct upon thorax; dorsal stripe 
widest. 

Pupa.—lts general form resembles that of the larva; color of legs, 
wing pads, and antenn clear white; thorax and abdomen very light 
yellow; eyes bright red. When the pupal stage is first entered the 
antenne are apparently three or four segmented, much shortened, and 
directed forward as in the larva; but after a few hours they are laid 
back upon the head and thorax. Wing sheaths short and developed 
outside of the body; legs thick and clumsy. Upon dorsal side of 
ninth segment, near posterior margin, are four prominent, stout, 
recurved, hook-like processes; abdominal sete slender and acute. 
Wing sheaths finally extend to the sixth segment and fore pair bear 
a few small spines. 

Life history.—About 98 per cent of the adults which hibernate are 
of the short-winged form, while from 90 to 95 per cent of the first 
generation in the spring develop long wings, and this form predomi- 
nates until late summer, when the proportion declines, and in October 
onty a small number of winged adults can be found. The females 
continue to deposit eggs and the young larve develop and may be 
taken from the grass upon warm fall days till snow covers the ground; 
but so far as I can find, only the adults survive the winter. Hiber- 
nating females do not appear to suffer from exposure to a temperature 
of —21° F., and they may be brought in at any time during the winter 
by pulling a few handfuls of grass from infested fields and bringing 
it into a warm room, where the little animals will very soon become 
lively and begin to crawl. Accidentally it was found that they could 
survive for several days though completely submerged in a weak solu- 
tion of potassium hydrate, and they have been found to revive after 
being frozen solid in a 2 per cent solution of the same; but so far as 
my experiments went, freezing in pure water killed them. The females 
become active very early in the spring and the development of eggs 
begins. As many as eight apparently fully developed eggs have been 
seen at one time in the body of one of these hibernated females. Ovipo- 
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sition soon begins, and lasts for from four to six weeks in many cases. 
They seem to oviposit as readily at night as in daylight. The deposi- 
tion of an egg requires about one and one-half minutes. The eggs may 
be readily seen in the leaf by holding it before a light, when they appear 
as small, lighter spots; they may be easily separated from the leaf by 
stripping off the epidermis. The length of the egg stage varies from 
ten to fifteen days for the first generation to from four to seven days 
during the heat of summer. 

The length of the larval stage varies from two weeks in early spring 
to about four days in midsummer. The mature larve select secluded 
places in which to transform and are hard to find in the field, but it 
appears that they usually go down to the basal leaves near the root or 
into the sheaths higher up the stem. The pupal stage is longer for 
the long-winged females than for the short, in the former requiring 
four or five days in early spring, whereas the short-winged form 
requires only from two to three days at the same season. As the 
weather becomes warmer they transform more rapidly. The appear- 
ance of a number of winged adults early in May marks the maturity 
of the first generation, but as the length of the period of oviposition 
exceeds the length of time required for the early stages, there is no 
distinct line between the generations out of doors after this time. 
The length of the life cycle is from about twelve to thirty days. 

Common name.—Since Professor Comstock’s first mention of the 
injury done by this species of Thrips to June grass and timothy, sev- 
eral economic entomologists have referred to the most conspicuous 
effects of its work, the dead tops of these grasses, as ‘‘Silver top” or 
‘*White top.” Many have questioned the agency of Thrips in produc- 
ing this injury and have ascribed it to some other suctorial insect, but 
the majority of writers are now inclined to credit Thrips with a large 
part, if not all, of this damage. As they had no means of identifying 
the little pest, they have usually referred to it as the ‘‘ Grass Thrips.” 
This name has been very generally used for this species and for no 
other, so far as we can learn. It therefore appears to be the gener- 
ally accepted common name. 

Economic notes.—Extensive injuries to grass have been reported 
from the New England States, New York, southern Canada, Ohio, 
northern Illinois, and Iowa. Without doubt the insect causing this 
damage infests a larger territory than this, for it is so small that 
it easily escapes observation, and the damage done by it is often 
attributed to other agencies. In southern Maine, Professor Fernald 
reported (253) that by haying time one-fourth of the June grass (a 
pratensis) in the fields was dead and worthless. In 1887 it produced 
great injury around Emmet, Ohio, where 30 per cent of the grass was 
killed (272). In 1888 and 1889 widespread injury was reported from 
New York (291) and Ontario (322), where it appeared to work most 
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upon lawns and meadows. In Massachusetts, especially in dry sea- 
sons, its injuries are severe, it having been stated by Prof. W. P. 
Brooks that this tiny foe does more damage to grasses here than any 
other single insect. 


Genus APTINOTHRIPS Haliday. 


Body slender, almost naked. Head longer than wide, extending 
forward in a blunt projection between the eyes. Eyes small; ocelli 
wanting. Antenne eight segmented (six segmented in A. rufus var. 
connatticornis). Maxillary palpi three segmented. Prothorax shorter 
than the head and somewhat broadened posteriorly, without long spines 
atangles. Legs short; femora plainly thickened; tibie very slender at 
the base, the remainder unusually broad; tarsi equally broad. Wings 
entirely absent. Hairs at end of abdomen short and very slender. 

Males with two spines in middie of ninth segment above. 

Species of this genus move slowly and have no power of springing. 

I have found only the species rufus and its variety, connatticornis, 
belonging to this genus. 


APTINOTHRIPS RUFUS (Gmelin). 


Plate V, figs. 52-54. 


“ Der rothe Blasenfuss’’ vy. GLEICHEN, das Neueste aus dem Reiche d. Pflanzen, 
1764, pl. xv1, figs. 6 and 7. 

Thrips rufa GmE.in, Caroli a Linné Systema Nat., 1788, p. 2224. 

Thrips rufa Nicnoison, Journ. Nat. Phil., 179-, pl. vit, fig. 1. 

Thrips ( Aptinothrips) rufa Hauipay, Entom. Mag., 1836, p. 445. 

Thrips ( Aptinothrips) rufa Hatipay-WaLkKER, Homopt. Ins. of Brit. Mus., 1852, 
p- 1103, pl. v, figs. 5-11. 

Aptinothrips rufa LixpeMAN, Bull. Soc. Imp. d. Natur. d. Moscow, 1886, pp. 
319-320, fig. 11. 

Aptinothrips stylifera Trysom, Entom. Tidskrift, Arg. 15, Hiift. 1-2, 1894, pp. 
41-58. 

Aptinothrips rufa Uze., Mon. der Ord. Thysanoptera, 1895, pp. 152-154, pl. n, 
fig. 17; pl. vi, figs 78, 79. 

Aptinothrips rufa Tryzom, Ofy. Ak. Forh., 1896, p. 613. 

Aptinothrips rufa Reuter, Uber die Weissiihrigkeit der Wiesengriser in Finland, 
1900. Scattered references, especially pp. 92-120. 

Aptinothrips rufa Timpe., Die Geradfliigler Mitteleuropas, 1901, p. 290. 


Female.—Length 1.22 mm. (1.06 to 1.30 mm.); width of mesothorax 
about 0.18 mm. (0.16 to 0.20 mm.). General color, entire body and 
legs clear, pale yellow; outer part of antennz, mouth parts, and tip of 
abdomen shaded with brown. Body slender and smoothly fusiform. 

Head considerably longer than broad, rounded in front; cheeks 
straight and parallel. Eyes small, black, oval, composed of few 
facets, situated at anterior angles, protruding very slightly; ocelli 
always absent. Mouth cone moderately long, not sharply pointed, 
tipped with brown-black; maxillary palpi three segmented. Antenne 
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only one and three-sevenths times as long as the head, approximate at 
base, composed in the typical form of eight segments of following 
relative lengths: 

1 2 3 t 5 6 


7 
5S 74a ae Ch ‘es 33 °S. ae 


Segment one is broadly rounded; two has an unusually constricted 
basal stalk, though it is broader than that of three; three to five bear 
“ach one quite slender sense cone on outer angle, and six has one on 
inner side beyond the middle; spines and sense cones upon all segments 
pale and inconspicuous. Antenne concolorous with head at base, but 
shading outwardly gradually to brown-black at tip. 

Prothorax slightly shorter than head and a little broader than long; 
smooth and without spines. Pterothorax a little broader than protho- 
rax, without spines or traces of wings. Legs short and thick, all 
nearly equal in length, concolorous with body; tarsi tipped with brown 
within. 

Abdomen unusually long and slender, nearly three and one-half times 
as long as its greatest diameter, about twice as wide as head, nearly 
cylindrical to eighth segment, then tapering to a point at tip. No 
spines upon abdomen except around segments nine and ten; these are 
quite short and slender and stand out nearly perpendicularly to the 
surface upon which they are borne. Extreme tip of ten shaded very 
dark brown. 

Redescribed from three specimens. 

Males unknown to me. According to Haliday, they are clear yel- 
low, and the saffron-yellow spermaries show through the abdominal 
walls. The ninth abdominal segment bears two spines in the middle 
above, not far from the hind edge. 

Var. connatticornis UVzel.—This variety agrees very closely with the 
typical form except that the antenne have only six segments; the 
relative lengths of segments are as follows: 


2 


ov 


5 4 dD 6 
 €@d 6 1624 


=r t 


The sixth, seventh, and eighth segments are grown together into one 
compact sixth segment of an elongated conical form. The abdomen 
may be a little shorter in proportion and broader. 

No males have been taken. 

This species appears to be surely Apt. rufus Gmelin, but it is larger 
and differs in some other respects. 

Food plants.—V arious grasses and in turf. 

Habitat.—England (Haliday), Russia (Lindeman), Sweden (Trybom), 
Bohemia, Germany, Helgoland (Uzel), Finland (Reuter), United States: 
Amherst, Massachusetts. 

Life history unknown. 
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Genus HELIOTHRIPS Haliday. 


Body, especially the head and prothorax, with a deeply recticulated 
structure. Head broader than long, uneven, somewhat broadened 
behind, and with a sharp hump between the eyes in front. Cheeks 
not arched, contracted into saddle-shape in the middle. Eyes promi- 
nent but not protruding. Ocelli present. Antenne eight segmented; 
second segment of style very much longer than the first and provided 
with a short, slender hair at the tip. Maxillary palpi sometimes 
two, sometimes three segmented. Prothorax shorter than the head, 
without long spines at angles. Legs unarmed. Wings present, not 
reticulated. Fore wing broad at base, with two longitudinal veins, 
though the fore vein runs very near to and sometimes fuses with the 
costa; veins set with slender spines; fore fringe, in some species, very 
weak and sparse, and when this is the case the costal spines are very 
strongly developed. Anal spines weak and light. 

The characters of this genus have heen extended to include these 
species 

SYNOPSIS OF SPECIES. 


SRR SIMON, 2.005 cx > cio ksccdincrs sone kenkasssionecs js tbeeeteacka bouts eee 2 
Senne GUN RRSOE AEMEUY SIP on 8 nn wi bd iS cecae se Sans snes Uetectuacoheaeewneen 3 
> JAntennie nearly three times as long as head ................-- femoralis (p. 172) 
“ |Antenne only about twice as long as head...........---- hemorrhoidalis (p. 168) 
Antennz two and one-half times as long as head; segments three and four modio- 
| liform. Maxillary palpi three segmented..................-- fasciatus (p. 174) 
Antanne twice as long as head; segments three and four fusiform. Maxillary 
| ORE PPO MIMNROND 6.05 in ai neq ats baeeden asd acme pee fasciapennis (p. 171) 


HELIOTHRIPS HAEMORRHOIDALIS (Bouché). 


Thrips haemorrhoidalis Boucné, Schidl. Garten-Insecten, 1833, p. 42. 

Heliothrips adonidum Hatrpay, Entom. Mag., IIT, 1836, p. 443. 

Heliothrips haemorrhoidalis Burmeister, Handb. d. Entomologie, II, 1838, p. 412. 

Heliothrips haemorrhoidalis Burmeister, Genera Insectorum, colored illustration, 
1838. 

Heliothrips haemorrhoidalis AMyor and SERVILLE, Ins. Hemipt., 1843, p. 641. 

Heliothrips haemorrhoidalis Hatipay, Walker, Homopt. Ins. Brit. Mus., 1852, p. 
1002, pl. v1, fig. 13. 

Heliothrips haemorrhoidalis Hercer, Finfte Fortsetzung. Sitzungsb. Kais. akad. 
Wiss., Wien, IX, 1852, p. 473, pl. xvi; separate, Wien, Gerold, 1852, VIII, 
pp. 3-4. 

Thrips haemorrhoidalis Brent, Stett. Ent. Zeit., 1855, pp. 313-315. Reprinted 
from Abhandl. d. Zurich Gartenbau-Gesell., III, pp. 260-261. 

Heliothrips haemorrhoidalis Low, Verhandl. d. k. k. zool.-bot. Gesellsch., Wien, 
XVII, 1867, p. 747. 

Heliothrips haemorrhoidalis Botspuvat, Ent. Hortic., 1867, pp. 233-235, fig. 32. 

Heliothrips haemorrhoidalis Packarp, 17th Ann. Rept. Mass. Bd. Agr., 1870, p. 
263, pl. 1, fig. 2; Injurious Ins. new and little known, p. 31 

Thrips adonidum Cook, 3d Ann. Rept. Pom. Soc. Mich., 1873-74, 1874, p. 501. 

Heliothrips haemorrhoidalis Packarp, Half Hours with Ins., 1881, pp. 118-119, 

fig. 86. 
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Heliothrips haemorrhoidalis PerGanve, Psyche, III, 1882, p. 381. 

Heliothrips Lerevre, Ent., XV, 1882, p. 240. 

Thrips haemorrhoidalis Frié, Prirodopis zivocisstva, 1882, p. 113. 

Heliothrips haemorrhoidalis Lintner, 2d Rept. Ins. N. Y., 1885, pp. 29, 31, 38, 56. 

, Bull. Soe. Ent. Belgique, X XIX, 1885, p. Lxx. 

Heliothrips adonidum Cameron, Trans. Nat. Hist. Soc. Glasgow (new ser.), I, 
1886, p. 301. 

Heliothrips haemorrhoidalis Tarcion1-Tozzerti, Cronaca entomologica dell anno, 
1887, (1888), p. 5 (7). 

Heliothrips haemorrhoidalis Jorpan, Zeit. f. Wissens. Zool., XLVII, 1888, pp. 541- 
620, pls. XXXVI-XXXVIII. 

Heliothrips haemorrhoidalis Revrer, Meddal. af. Soc. Fauna Flora Fenn., X VII, 
1891, pp. 164-165. 

Heliothrips haemorrhoidalis Uzer, Mon. d. Ord. Thysanopt., 1895, pp. 168-170, 
pl. vi, figs. 90-92. 

Thrips (Heliothrips) haemorrhoidalis Frank, Die tierparasitiiren Krankheiten der 
Pflanzen, 1896, p. 134. 

Heliothrips haemorrhoidalis Burra, Riv. Patol. Veget., VII, No. 1-4, pp. 94-108; 
continued, VII, Nos. 5-8, 1898, pp. 129-135, 136-142. 

Heliothrips haemorrhoidalis Timpe., Die Geradfliigler Mitteleuropas, 1901, p. 290. 


Heliothrips haemorrhoidalis 





Female.—Length 1.23 mm. (1.12 to 1.39 mm.); width of mesothorax 
0.30 mm. (0.25 to 0.35 mm.). Color of head and thorax dark brown; 
abdomen yellowish brown, fading at tip to brownish yellow. Entire 
body and legs showing reticulating chitinous thickenings, which are 
heaviest upon the head, thorax, and anterior sides of abdomen. Head 
one-fourth wider than long, outline very irregular and rough; cheeks 
slightly concaved, narrowed abruptly near posterior edge into a short 
neck; anterior margin strongly arcuate; dorsal surface of head bears 
a few small spines, the bases of which appear like small air bubbles 
in the angles of reticulations; frons reticulated. Eyes protruding 
considerably, strongly pustulated; three ocelli situated on sides of an 
elevation between the eyes, separated considerably from margins of 
eyes, pale yellowish, very faintly or not at all margined inwardly by 
crescentic pigmentation. Mouth cone short, blunt, not reticulated; 
maxillary palpi three segmented, second segment longest; labial palpi 
short. Antenne twice as long as head; relative lengths of segments 
as follows: 
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Second segment thickest, others very slender, especially peduncle 
and basal half of three; seventis nearly cylindrical, narrow, no thicker 
than bases of four and five; eight is very slender, tapering slightly, 
and bearing a single very slender bristle at its tip. Color of one and 
two light brownish yellow; three, four, and five clear pale yellowish; 
six abruptly brown, yellowish in basal third; seven and eight gray. 
Spines upon antennal segments pale and inconspicuous, three especially 
long ones being situated one each upon the outer angles of three and 
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four and the inner angle of six; segments three to five faintly 
annulated. 

Prothorax transverse, only about three-fourths as long as head, but 
nearly twice as wide as long, rounded at the angles; sides slightly con- 
caved, bearing a few small spines, of which only the bright bases are 
usually visible; reticulation heavy, but interrupted across the middle. 
Mesothorax one and one-fourth times as wide as the prothorax; 
reticulation upon mesonotum quite heavy, regular upon anterior half, 
upon posterior half elongated toward a deep incision in the hind 
margin of the plate, the longitudinal thickening becoming weaker. 
Metanotum prominent, triangular, strongly reticulated. Wings very 
slender, not nearly reaching to tip of abdomen, broadened abruptly at 
base to more than twice their diameter at middle; only one distinct 
longitudinal vein, and this sends off a short oblique branch to costal 
vein. Anterior fringe very short and sparse; posterior quite long and 
heavy; no prominent spines upon veins. Legs rather short and thick; 
pale yellowish, except cox brownish; first and second pairs about 
equally long; hind pair a little longer; all legs reticulated. 

Abdomen elongate-ovate, pointed at tip; dorsum reticulated; seg- 
ments two to eight with irregular transverse brown line near front 
edge of each. Spines upon abdomen mostly small and indistinct; most 
prominent ones situated upon middle of dorsum of segments two to 
eight, close to median line; these gradually increase in size posteriorly ; 
anal spines short and weak. Color of abdomen varies from brownish 
yellow to dark brown; last two segments usually much lighter but less 
variable in color than rest of abdomen, being regularly brownish yel- 
low tipped with dark brown. 

Redescribed from eight females. 

Male unknown. 

In Germany this species is called ‘‘ Black Fly.” 

food plants.—Aspidium, azaleas, Croton, dahlias, ferns, Liliacez, 
Pellea hastata, Phlow, pinks, verbenas, vines, ete. 

Habitat.—England (Walker, Cameron), Germany (Bouché, Bur- 
meister, Bremi, Jordan, Bohls), Vienna (Heeger, Low), Finland (Reu- 
ter), United States: District of Columbia, Iowa, Massachusetts, 
Michigan. 

Life history unknown. 

In his original description Bouché states that he believes the native 
land of this species is America. In both countries, however, it has 
been found almost entirely confined to greenhouses and feeding upon 
greenhouse plants. 

It has been very injurious in some places. Packard calls it ‘‘one of 
our greatest pests in hothouses,” and Cook records it as ‘‘one of the 
worst pests around Detroit, at Adrian, and in the southern counties” 
of Michigan. 
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HELIOTHRIPS FASCIAPENNIS, new species. 
Plate VI, figs. 58-61. 


Female.—Length 0.92 mm. (0.90 to 0.94 mm.); width of mesothorax 
0.22 mm. (0.22 and 0.23 mm.). General color yellowish brown or 
dark brown. Head, thorax, and legs distinctly but not deeply 
reticulated. 

Head about one and one-third times as wide as long; form rather 
rectangular; front margin depressed at insertion of antennze; cheeks 
nearly straight. Eyes dark, quite large, prominent but hardly pro- 
truding, margins lighter; ocelli present, approximate, pale yellow 
with dark crescentic margins, well removed from eyes. Maxillary 
palpi small, two segmented. Antenne eight segmented, twice as 
long as head: relative lengths of segments: 


12 3 4 5 6 7. £ 
$i to oe See 





Segment one much narrower than two and almost spherical; two is 
thickest segment and but little longer than thick; three and four fusi- 
form; five clavate; six and seven together of same form as five only 
inverted; eight very slender and terminated by an equally long hair. 
Segments one and two, outer half of five, six, seven, and eight brown; 
three, four, and basal half of five pale yellow. Spines on three, four, 
and five long, dark, and prominent; color around bases of those on 
three and four brownish. 

Prothorax as long as head and less than twice as wide as long; sides 
rounded slightly and diverging somewhat posteriorly; without prom- 
inent spines at angles; concolorous with head and reticulation of about 
same depth. Mesothorax somewhat wider than prothorax; anterior 
edge about straight and angles nearly right angular; membrane yellow; 
plates brown. Wings long, overreaching the abdomen; fore wing 
quite slender beyond basal fourth at which point the hind longitudinal 
vein branches from the fore vein; width in middle about one-tifteenth 
its length; both veins run close to edges of the wing, the fore one 
becoming fused with the costa while the hind one remains distinct. 
Internal veins set with few short spines; costa set with stout spines 
but without fringe except for slight vestiges along the middle; hind 
fringe long, dark, and wavy. Wing dark brown crossed with three 
bands of white as follows: At one-fifth, three-fifths, and four-fifths its 
length; outer part of scale also white; the brown area at the tip is 
confined to edge on border around last fifth, the middle here being 
grayish and in continuation of the last white band. Legs fairly stout 
but not thickened, weakly reticulated; femora yellowish brown to 
dark brown; front pair lightest and yellow at tips; fore tibize yellow 
shaded with brown around middle; the other tibize brown, yellow at 
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tips; all tarsi pale vellow with brown shading at bases of bladders; 
spines weak and light colored; hind coxe large, approximate, and 
about twice as long as wide. 

Abdomen elongated ovoid, about twice as long as wide; width of 
segments gradually increasing up to the fourth, then decreasing grad- 
ually to tip; greatest width equal to about ‘twice that of head; dark 
line across segments one to eight irregular, conspicuous only on the 
lighter specimen; that on segment one curving forward greatly in 
middle. Surface of abdomen very faintly reticulated, but this is not 
visible on darker specimen; spines on last two segments short and 
fine; color yellowish brown to dark brown, lightest along middle. 

Described from two females. 

Cotype.—Cut. No. 6330, U.S.N.M 

Male unknown. 

Food plants.—Taken on grass. 

Habitat.—Ambherst, Massachusetts. 

HELIOTHRIPS FEMORALIS Reuter. 
Plate V, figs. 55, 56; Plate VI, fig. 57. 
Heliothrips femoralis Reuter, Meddel. af. Societas pro Fauna et Flora Fennica, 
XVII, 1891, p. 166. 
Heliothrips cestri PERGANDE, Ins. Life, VII, No. 5, 1895, pp. 390-391. 
Heliothrips femoralis UzE., Mon. d. ord. Thysanoptera, 1895, p. 170. 
Heliothrips femoralis Bercrotu, Ann. Soc. Ent. Belgique, XL, 1896, Pt. 2, p. 67. 

Female.—Length 1.3 mm. (1.12 to 1.5 mm.); width of mesothorax 
about one-fourth the body length. General color dark brown to yel- 
lowish brown, lighter at extremities. Entire surface of body weakly 
but plainly reticulated. 

Head two-thirds as long as broad, widest in front; anterior margin 
depressed at insertion of antenne; vertex carinated; bases of antenne 
separated by a prominence as high and nearly as wide as the first 
antennal segment; two transverse wrinkles near back of head more 
prominent than the others; behind the anterior one of these two the 
longitudinal parts of the reticulations become very faint; spines upon 
head scattering and small. Eyes quite large, protruding anteriorly, 
coarsely granulated; eyes and margins of ocelli bright, dark red by 
reflected light; ocelli placed on sides and front of a distinct elevation 
on top of head between eyes. Head light brown with light yellowish 
longitudinal stripe on each side between eye and ocelli. Maxillary 
palpi three segmented, short, small; labial palpi minute. Antenne 
eight segmented, slender, nearly three times as long as head; relative 
lengths of segments as follows: 


SS eee, 
5 8.8 16.6 12.2 11 8.6 4.3 10.5 


Segment one cylindrical, three-fourths as broad as two, which is 
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barrel-shaped and annulated; remaining segments narrower than these 
two and more elongated; three and four fusiform; seven and eight 
nearly cylindrical; eight very slender; one, two, and three nearly 
concolorous, light yellow with tinge of gray or brown on one and 
two; four and five light yellow in basal half, shading to light brown on 
apical half; six, seven, and eight uniformly chocolate brown; segments 
two to five annulated; spines slender, light colored. 

Prothorax transverse, about one-fifth wider than the head, twice as 
wide as long and shorter than the head; sides rounded; without con- 
spicuously large spines. Mesothorax about one and two-thirds times 
as wide as the head; anterior angles prominent; mesonotum with deep 
incision on posterior margin; metanotum with four spines standing in 
a square near its center. Wings present, long, about one sixteenth 
as broad as long; fore wings broadened at base, with two longitudinal 
veins, the second branching from the first not far from the base of 
the wing. Spines upon veins of fore wing stout, dark colored, and 
set at uniform distances; costa bears seventeen to twenty, fore vein 
fourteen to seventeen, hind vein ten to thirteen, scale three to five 
besides pair at its tip; spines on basal fourth of wing are light colored, 
smaller and much less conspicuous; anterior fringe on both wings 
fairly long and stout; posterior fringe long, slender, and dark colored. 
Wings grayish brown to dark gray, lighter between the longitudinal 
veins; three nearly white cross bands; one across base before branch- 
ing of veins, another at three-fourths the length of wing and the third 
across the tip. Legs: All tibie, tarsi, and fore femora yellow; mid- 
dle and hind femora dark brown, yellow only at ends; spines upon 
legs small and inconspicuous except ten to twelve on inner side of 
hind tibie. 

Abdomen broadly ovoid, conical at tip, twice as wide as head; ovi- 
positor long and slender; tenth segment split open above; segments 
two to eight with dark cross line near anterior edge. Two or three 
spines on sides of each segment from two to eight, not conspicuous; 
anal spines weak. Color of abdomen yellowish brown to dark brown; 
last two segments much more yellow, but shading to brown at poste- 
rior edges. 

This species has the power of springing. 

No males found. 

Food plants.— Amarillis sp., Aralia, Arum, Cestrum nocturnum, 
Chrysanthemum, Crinum, cucumber, Dracaena spp., Eucharis grandi- 
flora, Ficus elastica, F. grandiflora, Gardemia, Gossypium, Hydrangea, 
Mina lobata, moonflower, Pandanus, Phoenix, Richardia aethiopica, 
tomato, Vitis. 

Habitat.—Helsingfors, Finland (Reuter), United States: District of 
Columbia; Amherst, Massachusetts. 

Life history unknown. 
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HELIOTHRIPS FASCIATUS Pergande. 
Heliothrips fasciata PerGanpe, Ins. Life, VII, No. 5, 1895, pp. 391-392. 


Female.—Length 1 mm.; width of mesothorax 0.29 mm. Body 
faintly reticulated. General color dark brown. 

Head about two-thirds as long as wide; cheeks straight; anterior 
margin depressed at insertion of antennze; color uniformly brown. 
Eyes small, black, not protruding; ocelli pale yellowish margined 
with reddish. Mouth cone moderately long; maxillary palpi slender, 
three segmented. Antenne two and one-half times as long as head, 
eight segmented; bases separated by low elevation; relative lengths of 
segments: 

iS: hk ee 
45 9 13 Tl 9.95 65 35 75 


Segment one rounded, wider than long; two is broadest, constricted 
abruptly at base, broad at outer end; three and four are of similar 
shape: modioliform (uniformly constricted at each end with median 
enlargement regular); outer end of five is quite broadly cut off; six 
is abruptly constricted at base, outer half tapering gradually; seven 
nearly cylindrical; eight tapers gradually and bears one very long, 


slender hair at tip nearly as long as segment itself. One and two 
uniformly brown, concolorous with head; three and four with light 
brownish ring around middle of enlargements; remainder pale yellow- 
ish, as is also basal half of five; rest of antenna brown; spines around 
middle of segments three and four and near end of five are long, 
dark, and conspicuous. 

Prothorax fully twice as wide as long, slightly wider at posterior 
edge than at anterior, without conspicuous spines, colored like head. 
Mesothorax widest at posterior edge; sides curving gradually inward 
to anterior edge. Metathorax as wide at front edge as mesothorax 
is at hind edge, and its sides curve gradually to base of abdomen, so 
pterothorax appears smoothly rounded. Wings present, extending to 
tip of abdomen, slender except where broadened at base; two longi- 
tudinal veins, the second branching from the first near the broadened 
base; the fore vein then inclines toward the costal and runs contiguous 
with it to tip of wing; the hind vein runs close to hind edge, but is dis- 
tinct. Costal spines twenty in number, very large and stout, much 
longer than the very weak fringe; fore vein bears four stout spines at 
basal third and two not far from tip; hind vein bears five moderately 
long spines; posterior fringes dark, heavy, and wavy. Wings gray- 
ish brown, darkest over veins; fore wings at base and a rather broad 
band at three-fourths their length transparently white, darkest brown 
around the outer shaded portion. Legs of medium length; femora 
and tibie dark brown except around outer ends of femora, and both 
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extremities of tibiz pale yellowish; tarsi also yellowish, brownish 
around tips; legs bearing quite a number of inconspicuous spines; 
hind tibize alone bearing stout spines at their tips. 

Abdomen broadly ovate, pointed at tip, wider than thorax. Color 
dark brown, somewhat lighter on last two segments. Anal spines 
weak, especially on last two segments; the few spines on sides of seg- 
ments two to eight are inconspicuous. 

Redescribed from one specimen at U. S. Department of Agriculture, 
Division of Entomology. 

Male not known. 

Food plants.—Orange leaf infested with Aspidiotusaurantii. (Prob- 
ably not feeding on scale.) 

Habitat.—Yuba County, California. 

Life history unknown. 


Genus PARTHENOTHRIPS Uzel. 


The body, principally the head and prothorax, with deeply reticu- 
lated structure. Head broader than long, with a hump in front between 
the eyes; cheeks swollen, constricted into a short neck at hind edge. 
Eyes protruding; ocelli present. Antenne seven segmented, very 
slender except the first two segments; style one segmented, hair-like, 
as long as the sixth segment and bearing a slender hair of equal length 
at the tip. Upon the third to the sixth segments, separated from each 
other, there are always two sense cones. Maxillary palpi two seg- 
mented, the second segment being distinctly longer than the first. 
Prothorax plainly shorter than the head, uneven, broadened posteri- 
orly, with one long spine upon each hind angle. Legs unarmed. 
Wings very broad and long, so that they reach beyond the end of the 
abdomen. The fore wings have the form of a ‘* cake-knife;” their sur- 
face is reticulated and there appears to be only one longitudinal vein. 
and a very strongly developed ring vein. The vein arising from the 
base of the wing bends forward at the first fourth of the length of the 
wing and unites with the unusually strong ring vein from that point, 
while the hind vein, branching from the main vein at this point, bends 
toward the hind edge of the wing and runs parallel to it, but remains 
distinct. The fore fringe has disappeared and its place is taken by the 
stout costal spines. The hind vein is set with stout spines at regular 
intervals. Beyond the first fourth the wing is somewhat narrower 
than at the basal fourth. The front edge is nearly straight and the hind 
edge bending forward unites with it to form a sharp point. The last 
two abdominal segments are distinctly narrowed in the females. The 
spines at the end of the abdomen are weak and light. The species 
belonging here have the power of springing. 

I have found only the species dracaenx of this genus. 
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PARTHENOTHRIPS DRACAENZ (Heeger). 
Plate VI, figs. 62-65. 

Heliothrips dracene HeEnceEr, Sitzungsb. d. math.-naturw. Classed. kais. Akad. d. 
Wissensch., Wien, XIV, December, 1854., p. 365. Separata. Beitrage zur 
Naturgeschichte d. Insecten Osterreichs, pp. 3-7. 

Thrips dracene Recet, Bull. phys.-mathem. Acad. Sciences, St. Petersburg, 
XVI, 1858, pp. 333-336; Melang biolog., II, 6, pp. 628-633. 

Heliothrips dracenxe vy. FRAVENFELD, Verhandl. d. k. k. zool.-bot. Gesellsch., 
XVII, Zool. Miscellen, XIII, 1867, pp. 793-801. 

Heliothrips dracenez PERGANDE, Psyche, ITI, 1882, p. 381. 

Parthenothrips dracenz; JORDAN, Zeit. f. Wiss. Zool., XLVII, 1888, pp. 541-620 
(Biological part). 

Parthenothrips dracenx Reuter, Meddel af. Soc. Fauna et Flora Fennica, X VII, 
1891, p. 166. 


Heliothrips dracene TrysBom, Entom. Tidskrift, 15 Arg., Hiift 1-2, 1893, pp. 
56-58. 

Parthenothrips dracene Uze., Mon. d. Ord. Thysanopt., 1895, pp. 171-173, pl. m1, 
figs. 12-14; pl. v1, fig. 93. 

Parthenothrips dracene Timpe., Die Geradfliigler Mitteleuropas, 1901, p. 291. 

Female.—Length about 1.15 mm.; width of mesothorax about 
0.28 mm. General color dusky yellow, more or less strongly shaded 
with brown, especially upon the abdomen. Head, thorax, and wings 
covered with more or less clearly defined reticulating ridges. 

Head widest in front through the eyes, four-fifths as wide as length; 
general shape quadrangular above, though front margin is somewhat 
elevated in middle; heavily reticulated; cheeks straight, but abruptly 
constricted at hind edge, neck-like; color quite uniform brownish yel- 
low. Eyes black, very strongly protruding at fore angles; a slight 
depression surrounds each eye; ocelli small, approximate, with dark 
red margins contiguous, situated upon a slight elevation between the 
eyes and well removed from them. Maxillary palpi two segmented, 
the second segment being longer and more slender than the first. 
Antenne seven segmented, very slender beyond second segment, 
about two and one-half times as long as the head; relative lengths of 
segments: 


Pe ogee ae 
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Segment one nearly spherical, fully as long as broad, narrower than 
two, which is thickest; three to six subequal in thickness and about 
one-half the diameter of two, faintly ringed; seven very slender and 
bearing at its tip a still more slender spine, which may be nearly as long 
as the segment. Segments one and two slightly more dusky yellow 
than three to five; five is shaded with brown at its tip; six and seven 
brown or gray-brown. 

Prothorax transverse, fully twice as wide as long and about two- 
thirds as long as the head, wider behind than in front; sides somewhat 
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rounded; surface reticulated like head and concolorous with it; one 
stout spine at each hind angle. Pterothorax on dorsal Mne only two- 
thirds as long as wide, one and one-fourth times as wide as prothorax; 
metathorax nearly as wide as mesothorax; color of pterothorax some- 
what more yellow than head and prothorax; mesonotal plate deeply 
incised in middle behind; reticulations converging to anterior end of 
this incision. Wings very long and about one-tenth as broad, over- 
reaching the abdomen considerably; form and venation unique; fore 
wings somewhat longer and about one and one-half times as broad as 
the hind wings; their front edge runs straight clear to the tip: the 
hind edge runs nearly parallel to it till near the end, where it curves 
forward to join the fore edge at the tip; the entire wing is bounded 
by one very heavy ring vein. There appears to be only one longi- 
tudinal vein; this at about basal fourth of wing curves forward to the 
costal vein, which it joins;* then it curves backward and runs parallel 
with and quite close to the hind edge till it joins the ring vein before 
the tip. The costa bears no fringe, but is set with numerous stout 
spines as is also the longitudinal vein; hind edge bears a double fringe 
of long hairs; surface of fore wing shows faint reticulation. There 
are three rather faint brown spots on fore edge, the darkest being 
where the fore vein joins the costa, and one longer spot on hind edge; 
spines standing in these spots are much darker than the others. Legs 
concolorous with body, finely reticulated; hind cox approximate; 
fore femora brownish yellow, the others brown, yellowish at extremi- 
ties; tibie and tarsi concolorous with second segment of antenne; 
tarsi tipped with dark brown; spines very weak and light colored. 

Abdomen distinctly wider than thorax and broadly joined to it; 
about twice as long as broad, ovoid, pointed at tip; general color 
brown or yellowish brown; last three segments yellow; sometimes 
the sides of each segment are much more yellow than its brown central 
area; anterior edge of segment one is curved forward very abruptly 
in the middle forming a rounded apex to the dorsal plate; prominent 
dark stripe on anterior edges of three to seven; anal spines weak and 
light. 

Redescribed from five females taken in Amherst, Massachusetts, on 
Kentia and Ficus. I have no male, but Heeger says: 

Male.—The abdomen in males is distinctly more slender than in 
females; is yellow-brown, thinly chitinized; about twice as long as the 
meso and metathorax together; almost cylindrical, with tapering anal 
extremity; naked, set with some long bristles only at the hinder edge 
of the last three abdominal segments. 

Food plants.—Dracena, Ficus elastica, Kentia balmorina. 


41 believe that the fore vein coincides with the costa! from the spot where they 
join, the cross vein being more apparent than real, and that the vein which runs 
parallel with and close to the hind edge is really the hind vein, 
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/Tabitat.—Vienna (Heeger, v. Frauenfeld), Finland (Reuter), St. 
Petersburg (Regel), Germany (Jordan, Bohls), Bohemia (Uzel), United 
States: Washington, District of Columbia; Amherst, Massachusetts. 

The early stages are described as follows: 

Egq.—The eggs are nearly membranous, greenish white, elongate- 
ovate, ;';’" long, half as broad. 

Larva.—Larve are milky white, nearly cylindrical; only the last 
three abdominal segments taper gradually to a blunt point; they are 
about 14’” long, 4 as thick. The head is inverted conical, a little more 
slender but noticeably longer than the breadth of the abdomen; mouth 
parts are thin, horny, yellowish, pointed, snout-like. Eyes are on the 
sides of the head, circular, not raised; relatively large and clear red. 
The antennex are thread-like, white with gray points, five segmented, 
somewhat longer than the head; first three segments small, cup-shaped, 
of equal size; fourth, spindle-shaped, about as long as first three 
together; fifth is gray, conical, very pointed, somewhat longer than 
the fourth. 

The thorax is somewhat longer than the antenne, swollen, flat 
beneath; prothorax is rounded-triangular, somewhat shorter than the 
pterothorax, the segments of which are grown together, and are 
elongated-rectangular aud rounded. The legs are close together, with 
very large cox; nearly as long as the antenne; middle pair noticea- 
bly shortest, hind pair longest; femora shorter and thicker than tibie, 
which are cylindrical; tarsi very short, indistinctly two segmented. 

Abdomen spindle-shaped, nearly as broad and somewhat more than 
twice as long as the entire thorax; the nine segments are hardly per- 
ceptibly marked, equali:y long and set at sides with single, knobbed 
hairs. 

Nymph or pupa.—The nymphs in the last days before their trans- 
formation are whitish, fusiform; their eyes are raised, round, and 
red; antenne indistinctly eight segmented, laid back over the head 
near one another; wing sheaths lying at the sides of the abdomen, 
slender, bottle-shaped, reaching to the fore edge of the sixth segment 
and set with many transparent, white hairs, as is also the spindle- 
shaped abdomen; the hind edge of the next to the last and the end of 
the last segment set with single, knobbed hairs. 


Genus THRIPS Linneus. 


Ocelli present. Antenne seven segmented (style one segmented). 
Maxillary palpi three segmented. Prothorax regularly somewhat 
longer than the head; two long spines always present upon its pos- 
terior angles. Fore legs usually unarmed. Wings usually present, 
moderately broad, with fore fringe developed and veins set with short 
spines, 


The species belonging here have the power of springing. 
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. r Although this is the largest genus of the order, I have here found 
1 but two species which I can place in it. These two may be easily 
. distinguished by their colors. 


Head brown, thorax reddish brown, abdomen yellow or gray-brown.perplexus(p. 184). 
= Color uniformly light yellowish varying to brownish yellow.......-. tabaci (p. 179). 


THRIPS TABACI Lindeman. 


t 

e ONION THRIPS. 

e 

h Plate VII, figs. 69-71. 

e ? Limothrips tritici Packarp, 2d Ann. Rept. Ins. of Mass., 1872, pp. 5-8, 2 figs.; 

. 19th Ann. Rept. Secy. Mass. Bd. Agr. for 1871, pp. 333-336, 2 figs.; reprinted 

in 9th Ann. Rept. U. 8S. Geol. Geog. Surv. Territories for 1875, pp. 742-744, 

: pl. txvu, figs. 3-5. 

, Thrips on onion plants, Surp.ey, Bull. 10, Miscell. Information Roy. Gardens, 

m? . 1887, p. 18. 

n Thrips tabaci LinpEMAN, Die schiidlichsten Insekten des Tabak in Bessarabien, 
1888, p. 15, 61-75. 

t Thrips sp. THaxter, Ann. Rept. Conn. Exp. Sta. for 1889, 1889, p. 180. 

" ; Thrips sp. Ritey-Howarp, Insect Life, III, 1891, p. 301. 

cs 


Thrips tabaci Rirzema Bos, Tierische Schiidlinge und Niitzlinge, 1891, pp. 577, 
e 578. 


h Thrips tabaci Taraiont-Tozzerti, Animali ed Insetti del Tobacco in Erbal del 
a Tobacco Secco, 1891, pp. 222-224. 


Thrips sp. Lintner, Count. Gent., LVII, Oct. 27, 1892, p. 809; Abstract in 9th 


, Rept. Ins. N. Y., p. 445. 
: Timothrips sp. Baker, Amer. Florist, VII, 1892, p. 168, fig. 
n ; Thrips striata ? Gitterre, Ann. Rept. Col. Exp. Sta. for 1892, 1892, p. 36. 
P- Thrips on onions, Wesster, Ins. Life, V, 1892, p. 127. 
d : Thrips striatus GiLLetre, Bull. 24, Col. Exp. Sta., 1893, pp. 13-15, figs. 11, 12. 
: Thrips striatus Ritey-Howarp, Ins. Life, VI, 1893, pp. 4-5, 343. 
: Thrips striatus? Gittetre, 5th Ann. Rept.” Col. Agr. Exp. Sta. for 1892, 1893, 
A p. 36; 6th Ann. Rept. Col. Agr. Exp. Sta. for 1893, p. 55. 
d Onion Thrips, Smirn, Ann. Rept. N. J. Agr. Col. Exp. Sta. for 1893, 1894, p. 441. 
d Limothrips tritici Wesster, Ins. Life, VII, 1894, p. 206. 
7 Thrips allii Sirrine and Lowe, Bull. 83, N.S., N. Y. Agr. Exp. Sta., 1894, pp. 
at 680-683, pl. 11. 
: Thrips allii Wesster, Ohio Farmer, Aug. 2, 1894, p. 97; Aug. 23, 1894, p. 157; 
- . Nov. 7, 1894, p. 373. 
of Thrips allii Sirrine and Lowe, 13th Ann. Rept. N. Y. Exp. Sta. for 1894, 1895, 
pp. 758-760, pl. 
Thrips allii OsporN-MALLY, Bull. 27, Iowa Agr. Exp. Sta.,1895, pp. 139-142. 
Thrips tabaci Percanve, Ins. Life, VII, 1895, pp. 392-395. 
Limothrips tritici Wesster, Bull. 58, Ohio Agr. Exp. Sta., 1895, pp. xxxiii- 
). xxxiv, fig. 3; also in Ins. Life, VII, 1895, p. 206. 
at Thrips communis UzeL, Mon. d. Ord. Thysanoptera, 1895, pp. 176-179, pl. v1, 
.. fig. 100. 
Thrips tabaci Uze., Mon. d. Ord. Thysanoptera, 1895, p. 447. 
t, Thrips tabaci SuNGERLAND, Rural New Yorker, LV, 1896, p. 561. 
rt Thrips tabaci Frank, Die tierparasitiiren Krankheiten der Pflanzen, 1896, 


p. 134. 
? Thrips sp. near tabaci Davis, Special Bull. 2, Mich. Agr. Exp. Sta., 1896, p. 13. 
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? Thrips on cabbages, Smirx, Economic Ent., 1896, p. 102. 
? Thrips on cucumber, Brirron, 20th Rept. Conn. Exp. Sta. for 1896, 1897. 
Thrips tabaci Stirring, 15th Ann. Rept. N. Y. St. Exp. Sta. for 1896, 1897, pp. 
612-613. 
Onion Thrips, Strrrg, Bull. 115, N. Y. Exp. Sta., 1897, p. 70. 
Onion Thrips, SLINGERLAND, Rural New Yorker, May 8, 1897, p. 309. 
Thrips tabaci Lintner, 51st Ann. Rept. N. Y. St. Mus. Nat. Hist., 1898, p. 363; 
Separata, 13th Rept. Inj. Ins. N. Y., 1898, p. 323. 
Thrips striatus Gittette, Bull. 47, Col. Exp. Sta., 15.8, p. 44. 
Thrips tabaci Quatntance, Bull. 46, Fla. Agr. Exp. Sta., 1898, pp. 103-114, figs. 
10-12. 
Thrips tabaci Howarp, Yearbook, U. 8. Dept. Agr. for 1898, 1899, pp. 142, 143, 
fig. 27. 
Thrips tabaci Pertit, Bull. 175, Mich. Exp. Sta., 1899, pp. 343-345, figs. 1, 2. 
Thrips tabaci QUAINTANCE, Bull. 20, N.S., U.S. Dept. Agr., p.59. Remedies, vari- 
ous authors, 1899, p. 60. 
Thrips tabaci WesstER-MALLyY, Bull. 20, N.8., U.S. Dept. Agr., 1899, pp. 67-70. 
Thrips in Greenhouses, FERNALD-H nbs, Bull. 67, Mass. Exp. Sta., 1900, pp. 9-12. 
Thrips communis Timpet, Die Geradfliigler Mitteleuropas, 1901, p. 293. 
Thrips tabaci GARMAN, Bull. 91, Kentucky Exp. Sta., 1901, pp. 42-45. 
Thrips tabaci Wester, Journ. Columbus Hort. Soc., XVI, 1901, No. 3, 7 pp., 
4 figs. 
Thrips tabaci Hixps, Proc. 17th Ann. Cony. Soc. Amer. Florists, 1901, pp. 90-92. 
Female.—Length about 1.1 mm.; width about one-fourth the length. 
Color quite uniformly light yellowish varying to brownish yellow. 
Head one-fifth wider than long; cheeks slightly arched behind the 
eyes; frons slightly arcuate between them; occiput indistinctly trans- 
versely striated; hairs upon the head few and minute; eyes not pro- 
truding, coarsely granulated, very dark red by reflected light, black 
by transmitted light, sparsely pilose; ocelli subapproximate, standing 
well back to the line of the hinder edge of the eyes but posterior 
ocelli not contiguous with margins of eyes; color light yellow, mar- 
gined inwardly with light brown crescents. Maxillary palpi three 
segmented; first and third segments equally long, second shorter. 
Antenne seven segmented; relative lengths of segments as follows: 


1 2 3 4 5 6 7 
4.4 8:7 11.1 10 86 Tee 4 


Segment one short and globose; two barrel-shaped; three to five 
pedunculate, elongated ovoid; five joined by moderately broad surface 
to base of six which tapers somewhat from its middle to its apical 
end; seven tapering slightly, blunt at apex. Segment one lightest in 
color, clear light yellow; two, six, and seven uniformly light grayish 
brown; three light brownish yellow; four and five colored like three at 
their bases but apices nearly as dark as six. 

Prothorax as long as head, one-half wider than long; pronotum, 
indistinctly transversely striated and sparsely clothed with small 
spines; each hind angle bears a pair of very stout, conspicuous spines, 
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and between these pairs, along the hind edge of pronotum, stands a 
row of three smaller spines on each side. Metathorax one-third wider 
than prothorax; metanotal plate bears a few small spines. Wings 
about one-fourteenth as broad as long, slightly colored with light 
yellow; costal fringe of fore wings composed of short, stout bristles 
intermixed with a row of shorterspines. Fore longitudinal vein bears 
from ten to twelve spines arranged in three groups, as follows: Two 
groups upon the basal half of vein, the first of three or four spines, 
the second group of three, and beyond the middle of the wing four to 
six spines scattered at considerable distances along the vein to its tip; 
when only four are present in last group they stand at nearly equal 
distances apart; hind vein bears from fourteen to seventeen spines. 
Occasionally one or two cross veins may be seen between the fore vein 
and the costal at about one and two-thirds its length, but usually they 
are not present; hind vein arises from fore vein at about the middle 
of second group of spines. Hairs composing posterior fringes on both 
wings are long, slender, wavy, and light colored. Legs concolorous 
with body or somewhat lighter, quite long and slender; second seg- 
ments of tarsi much longer than first; spines on inner side of hind 
tibie weak, except the pair at its extremity; legs sparcely clothed 
with fine hairs. 

Abdomen as wide, or slightly wider, than the mesothorax, about 
twice as long as wide; each dorsal plate of segments two to eight 
marked near its anterior edge with a narrow, transverse line of dark 
chestnut-brown color, widest at its middle and tapering gradually 
toward the sides, disappearing at the upper edge of the groups of 
three to five short spines which stand upon these segments just above 
the pleural plates. Posterior edge of ninth segment bears a circlet of 
eight long, stout spines, most prominent dorsally; terminal segment 
bears six spines which are nearly as long as the preceding; besides 
these long spines both of these segments bear a few finer spines. 

Redescribed from many specimens. 

Male.—‘*Head and abdomen yellowish white; thorax yellow. The 
first two antennal segments white, the third at the end very weakly, 
the fourth and fifth more strongly shaded with gray; the sixthis gray, 
at the base or even to the middle white; the seventh segment entirely 
gray. Wings present.”—Uzel. 

Food plants.—Apple, aster (cultivated), blanket flower, blue grass, 
cabbage, candytuft, catnip, cauliflower, celery, chickweed, cinque- 
foil, clover, coneflower, crab-grass, cucumber, dandelion, Evrechthites, 
Erigeron canadensis, four-o’clock, garden leek, goldenrod, heal-all, 
honeysuckle, Jamestown weed, jimson, kale, melons, mignonette, 
mullein, nasturtium, onion, parsley, pink, plum, pumpkin, Rubus sev- 
eral species, shepherd’s purse, Specillaria, squash, stonecrop, sweet 
clover, timothy, tobacco, tomato, turnip, wheat. 
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Habitat.—Russia (Lindeman), England (Shipley), Italy (Targioni- 
Tozzetti), Bohemia, Helgoland (Uzel), Bermuda, United States: Mas- 
sachusetts, Connecticut, New York, Long Island, Pennsylvania, New 
Jersey, District of Columbia, Virginia, Florida, Kentucky, Ohio, 
Indiana, Llinois, lowa, Michigan, southern Canada, Colorado, Cali- 
fornia. 

The early stages are described by Quaintance ¢ as follows: 

Fgg.—Length 0.26 mm.; width 0.12 mm.; in shape the egg is 
elliptical and curved. Fresh eggs are clear white. In eggs with 
advanced embryos, the reddish eyes are distinctly visible. 

Larva, first stage.—( About one-half hour after hatching). Length, 
0.38 mm.; width of thorax, 0.14 mm.; somewhat fusiform in shape; 
gradually tapering caudad from fourth or fifth abdominal segment; 
body, legs, and antenne clear white; eyes reddish. Head in dorsal 
aspect about as broad as long; the eyes are situated at the cephalic 
lateral margins; no ocelli. In cephalic aspect the head is seen to be 
considerably produced—ventrad and caudad; suboval in outline. The 
four jointed antenne are borne upon the vertex, and are approximate at 
base. Basal joint short, cylindrical, about half the length of second; 
second segment subpyriform, slightly longer than wide; third sub- 
spherical, about as long as secoad; fourth joint as long as the proxi- 
mal three together, club-shaped, thickest near the basal third, tapering 
distally to a point. Joints three and four ringed; in the distal part 
of four these are much more pronounced, dividing it into what might 
be taken for short, indistinct segments. The antenne bear sete, which 
are much more numerous on fourth joint. Legs stout; coxa and 
trochanter short; femur about as long as tibia and tarsus together. 
The tarsus appears to be composed of but one joint, which terminates 
distally in two diverging claw-like processes; the bladder-like expan- 
sion on tip of tarsus does not seem to be present in this stage. Abdo- 
men composed of ten segments; on the dorsum are four longitudinal 
acute sete, and a row on each lateral margin. On the tenth segment 
these sete are quite large, being from two to four times longer than 
the others. 

Mature larva (second stage).—Length 0.94 mm.; width of meso- 
thorax 0.22 mm. Body elongate; abdomen tapering caudad from 
about fifth segment. Head slightly longer than wide. Color green- 
ish yellow, varying to greenish white. Legsand antenne lighter; eyes 
reddish brown; ocelli wanting. Sete practically as in stage 1. 
Antenne four-jointed;’ basal joint short, cylindrical; second, sub- 
cylindrical, about twice as long as first. Third joint a fourth longer 





“Quaintance, Bull. 46, Fla. Agr. Exp. Sta. 
» “Lindeman regards the antennz as six jointed, but to me joint four has not 
appeared to allow of being considered as made up of three joints, although there are 
four more or less well-defined parts, as determined by the rings, which, if considered 
as joints, would make seven in all, instead of six.”’ 
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than second; subpyriform, united to second by narrow *‘ neck,” rather 
closely ringed. Fourth, about as long as proximal three together, 
club-shaped, ringed as in stage 1. Antenne bearing setee much more 
numerous on fourth joint. Tarsi without the pronounced claw-like 
structures of the first stage. In other respects essentially as in pre- 
ceding stage. 

Nymph (about two days old).—Length about 0.7 mm.; width of 
mesothorax about 0.15 mm.; color yellowish, varying to almost color- 
less; eyes reddish. Pupa-skin somewhat separated from the body 
proper, being particularly noticeable in the caudal end of the abdomen, 
wing-pads, legs, and antenne. In these two latter the joints are very 
obscure, the pupa-skin covering them as a sheath. The wing-pads 
reach to about the eighth abdominal segment. There are numerous 
sete on the body, antenn, legs, and wing-pads. On the abdomen 
they have practically the same position as in the adult larva. The 
dorsal sete of the last segment in the nymphs are very stout, almost 
hook-like, curving cephalad. 

Life history.—Dr. Lindeman’s conclusions, quoted by Dr. Lintner, 
are so different from those which have been reached by workers upon 
the same species in this country that we are led to suspect that he has 
confused the early stages of very different species. — 

In Massachusetts, using specimens found infesting a cucumber house 
in January and February, | have found that the egg stage varies from 
four to seven days. Pupation takes place in seven or eight days and 
lasts for nearly a week, when the adults emerge and after a few days 
lay their eggs. The whole life cycle ina greenhouse thus occupies 
from three to four weeks. 

In Florida Quaintance found that the egg stage lasts in summer 
from three and a half to four days; the larval stage from seven to nine 
days, during which time the larva molted twice; the nymph stage four 
days, the total life cycle thus requiring about sixteen days. There 
appeared to be no distinct broods at any season. 

In Ohio Professor Webster has found that this species hibernates 
in larval, pupal, and adult stages, the first predominating, being found 
in matted grass or refuse tops left in the onion fields, and that they 
safely passed through winters when the temperature fell to —23 to 
—25 degrees F. 

Economic considerations.—Dr. A. 8S. Packard, in 1872, was the first 
to record the ravages of the ‘*‘ Onion Thrips,” which he called Zimo- 
thrips tritici Fitch, believing it to be identical with the ‘* Wheat 
Thrips.” While Dr. Packard’s description is unidentifiable, it is suffi 
cient to show that the insect was not Zhrips tritici Fitch, nor did it 
belong to the genus Zimothrips. Furthermore, Packard states that 
the antenna consists of eight segments, which would separate it from 
Thrips tabaci, which has only seven. Still the injury recorded is so 
like that which is known to have been committed by Thrips tabaci at 
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various times that I have included a reference to it under this species, 
though its correctness is questionable. 

Dr. Packard found that this insect has been observed attacking onions 
for fifteen years previously, but the damage in 1872 was unusually 
severe in Essex County, Massachusetts, amounting that year to at 
least one-tenth of the crop, and having a money value in that one 
county of at least $10,000. 

In 1889, Dr. Thaxter found the Onion Thrips generally distributed 
and very injurious to onions in Connecticut, the injury produced being 
known as ‘‘ White Blast.” 

The next report of very serious injury was made by Prof. C. P. 
Gillette from Colorado, where for several seasons it had been noticed 
as very abundant and doing considerable harm. It has also been found 
a serious pest all through the Middle States and in several of the 
Atlantic coast States as well as on the Pacific coast. This shows its 
very wide general distribution, and since its attacks seem to be most 
severe upon onions and cabbages—two important garden crops—it 
must be considered as, perhaps, the most injurious species of the order. 


THRIPS PERPLEXUS (Beach). 


Plate VI, figs. 66-68. 


Sericothrips? perpleca Beacu, Proc. Iowa Acad. Sciences, 1895, III, (1896), pp. 
216-218. 

Female.—Length 0.935 mm. (0.80 to 1.0 mm.); width of mesotho- 
rax 0.197 mm. (0.18 to 0.21 mm.). General color: head brown and 
thorax reddish orange-brown, very much darker than the pale yellow 
or gray-brown abdomen; body slender. 

Head very large, somewhat pentagonal, approximately as long as 
broad or but slightly shorter, almost as large as prothorax, within 
which it is slightly withdrawn; cheeks nearly straight and parallel; 
anterior margin broadly elevated; without special prominences between 
bases of antenn; occiput transversely wrinkled; without conspicuous 
spines. Eyes black, not protruding, tugether occupying about one- 
half the width of the head, margins lighter colored; ocelli conspicuous, 
large and well separated, placed far forward, all three being in front 
of the middle of the eyes, reddish yellow with maroon inward margins; 
ocellar bristles moderately long. Maxillary palpi three segmented. 
Antenne fully twice as long as head, subapproximate; relative lengths 
of segments: 
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Segment one broader than two which is intermediate in thickness 
between one and three; three and four thickest at about their middle 
then tapering gradually to the ends; seven bluntly conical. Spines 
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t long and slender, but not very conspicuous; those on three to five 
nearer the middle than usual. Color of one, two, five, six, and seven 
brown like head; three and four pale yellowish or gray; four shaded 
slightly with brown, increasing toward tip; basal constriction of five 
yellowish. 

Prothorax not longer and but very slightly wider than the head, 
nearly square, without stout spines upon fore angles but with two 
long spines at each hind angle. Mesothorax about one and one-half 
times as wide as head, slightly wider than metathorax; greatest width 
at hind edge; color reddish or orange-brown. Wings reaching 
usually beyond the tip of abdomen, about one-seventeenth as broad as 
long; fore wing with two longitudinal veins; the origin of the hind 
vein indistinct; neither vein heavy: costa set with about twenty quite 
long spines besides the fringe hairs; fore vein bears ten to twelve 
: rather weak spines and the hind vein about thirteen similar spines. 
7 Legs rather short; fore femora slightly thickened; yellow to gray- 
; brown, bases of bladders dark brown; spines small except row of 
eight or nine on inner side of hind tibie. 

Abdomen nearly cylindrical and long, two and two-thirds times as 
long as wide; but very slightly wider than mesothorax; last three 
segments very short and tapering very abruptly to the acute apex. 
Color pale yellowish or grayish brown, very much lighter than thorax 
and head; ninth and tenth segments shading to brown-black; inter- 
segmental membranes pale yellowish or gray. Segments not over- 
lapping; receptaculum seminis placed far back beneath eighth dorsal 
plate, very conspicuous, bright orange-red; ovipositor indistinct, 
vestigial; tenth segment split open above and sides nearly meeting 
beneath; anal spines long, slender, not very dark. 

*Redescribed from seven females taken on grass at Amherst, Massa- 
chusetts. 

Male unknown. 

Food plants.— Cyperus sp., corn and grass (Iowa), Dactylis glomer- 
ata, Panicum sanguinale, and various other grasses (Massachusetts). 

Habitat.—Ames, Iowa; Amherst, Massachusetts. 

These specimens have been compared with Miss Beach’s types and 
are identical. The vestigial condition of the ovipositor, however, 
misled her into thinking her specimens all males, whereas they are 
really all females. 

This species is exceptional among the Terebrantia in lacking a 
functional ovipositor, but it is surely vestigial in this case. The 
eggs are very large, while the ovipositor is disproportionately short 
and weak, and it seems that it must be impossible for this species to 
deposit its eggs in the plant tissue. In this respect they thus show a 
divergence toward the Tubulifera, which lay their eggs wholly exter- 
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nally. It also seems probable that the so-called ** rod” of the Tubu- 
liferan female is but the vestige of a former ovipositor. The wing 
venation also indicates that the AXolothripide come nearest the prim- 
itive form and that Phleothripide have diverged farthest from the 
type, with the Thripide somewhere in between. This species is 
therefore of considerable interest as possibly being one of the yuide- 
posts to the phyllogeny of the order Thysanoptera. 


CHARACTERS OF TUBULIFERA (PLCZOTHRIPID A). 


The members of this suborder agree so closely in general characters 
that they have all been included in the single family Phleothripide. 
They are, as a rule, considerably larger and more powerfully formed 
than the Terebrantia, some of them being the giants of the order. 

In the insects belonging to this suborder the head is always as long 
as broad, and may be two or three times as long. In most of those 
species which have comparatively short heads the front is smoothly 
rounded, but in those having very much elongated heads the vertex is 
considerably elevated, in some cases even forming a very prominent 
conical projection of the vertex beyond the bases of the antenne. 
The eyes vary widely in size and number of facets. Ocelli are gen- 
erally present. The cheeks are usually nearly straight and parallel, 
and in some species set with more or less numerous spine-bearing 
warts. Nearly every species has a pair of well-developed spines stand- 
ing immediately behind the eyes, and therefore called post-ocular 
spines. The antenne are invariably eight segmented in the adult 
stage and the sense cones on the intermediate segments are always 
simple. The mouth cone varies in form, being in some species short 
and blunt, and none of the external parts are acute at the tips; in 
others the labrum is abruptly constricted beyond the middle, its efd 
forming a sharp spine-like process, which reaches beyond the broadly 
rounded labium; in still others the entire mouth cone, labium and 
all, is elongated and tapers to a quite slender tip, which, however, 
is not spine-like. These different forms of mouth cone have been 
thought to possess a generic value in classification, but my studies 
thus far have led me to the conclusion that too high a value has 
been placed upon this single character. The maxillary palpi have 
always two segments, of which the basal is very short, and the labial 
palpi are also two segmented, though frequently they are short 
and indistinct. 

The prothorax has, in most cases, a trapezoidal form, and this is 
especially noticeable in those species in which the fore femora are 
much enlarged. The regularity of the outline of this trapezoid is, 
however, more apparent than real, as will be seen by reference to Plates 
VIII, 1X, and X. The projecting fore coxe fill in the hind angles 
so smoothly that in many cases careful focusing is necessary to show 
that the outline is not entirely that of the prothorax alone. The pro- 
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notum usually bears around its outer portion a number of conspicuous, 
long spines. The fore femora are frequently greatly enlarged, and 
when this is the case there will be found upon the fore tarsus a more 
or less stout tooth or hook. In most species the femora and tarsal 
teeth are larger in the males than in the females. The pterothorax is 
very compact and nearly rectangular in outline. The wings, which 
are usually present, are all very similar in form, venation, ete. They 
are cither quite slender throughout or somewhat constricted near the 
middle, and are rounded at the tips. They have almost no veins, there 
being no ring or cross veins, and only one partially developed median 
vein in each wing. Along the margins of each wing there is borne a 
long, slender fringe, which is single except near the outer end of the 
hind margin of the fore wing, where it is double for a short distance. 
The membrane of each wing lacks microscopic spines such as are 
found upon the wings of Terebrantia. When brought to rest the 
wings are laid back closely upon the middle of the abdomen, so that 
they overlap in their second halves. They are here held in place, and 
the long, slender fringes confined by the rows of inwardly curved 
spines which stand upon each side of the second to seventh segments. 
In some species the wings are reduced to short, rounded pads, while 
in others even these are wanting. 

The abdomen is very similar in both sexes, except that in the male 
it is usually more slender, especially through the sixth, seventh, and 
eighth segments. The female has no ovipositor. The sexual opening 
is between the ninth and tenth segments in both males and females. 
The last segment is a simple tube in both sexes and at its base, beneath, 
are found the distinctive sexual characters. The female is distin- 
guished by a short, strongly chitinized rod upon the ninth segment 
near the base of the tube which is regular and entire. The male is 
distinguished by a semicircular notch in the base of the underside 
of the tube, providing an opening for the protrusion of the copulatory 
apparatus which is wholly retracted into the ninth segment. In many 
species the abdomen is somewhat flattened dorso-ventrally so that a 
cross section is elliptical in outline. 

Tubuliferans live usually in secluded places, as between the parts of 
composite flowers, under the bark of trees, on the underside of foliage, 
in galls, moss, turf, fungi, etc. Their movements are very deliberate 
and they never run or spring. 


SYNOPSIS OF PHL(2OTHRIPID. 


( Body slender, head more than one and one-half times as long as wide - -.. 8 
14 Body more or less thickened, head less than one and one-half times as 

ROU US WON x ccacadccQisadcddcdnes cuseneedusddbetees sessuateesesneel 2 

{ Breadth of abdomen of female nearly or quite one-half its length ......... 3 

‘ Breadth of abdomen of female not nearly equal to one-half its length - - - - . 4 

§ Head broadly rounded in front, cheeks without warts... ...- Trichothrips (p. 191) 


Sige SAGO TE TIE 8 oa isis hen as hid can tase anes Eurythrips (p. 202) 
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j Wings always present, usually inhabiting flowers ................-....-- 5 
{ Wings usually reduced, usually inhabiting bark or turf .............-..-. 7 
» { Cheeks without spine-bearing warts...............---------4 inthothrips (p. 188) 
CONS Wnens NEMO -TINEPEIN WANES 65 <6 5.555 osuce se ccc nalev serine ecswue 6 
Fore femora with teeth at tip within, intermediate antennal segments un- 
ee ee er re eee err ee {canthothrips (p. 198) 
Fore femora without teeth in female and usually in male, intermediate 
antennal segments not elongated..................-----.. Phleothrips (p. 195) 
» § Head very large, rounded in front...............-..-....-- Cephalothrips (p. 194) 
Head small, narrowed in front.......- ee ee Malacothrips (p. 200Y 
f Head more than twice as long as wide ............--..-.--.. Idolothrips (p. 206) 


\ Head less than twice as long as wide 


a iipiacae gc alsa al iaeae reel Cryptothrips (p.-205) 
Genus ANTHOTHRIPS Uzel. 


Head but little longer than wide, rounded in front; cheeks nearly 
parallel, without warts. Antenne nearly twice as long as the head. 
Ocelli and wings always present in both sexes. Wings narrowed in 
the middle. Mouth cone not longer than the breadth at its base; 
labrum narrowed toward tip but not sharply pointed. Fore tarsi 
armed with a tiny tooth which is somewhat larger in males than in 
females. Males without a scale at base of tube. 

The two species belonging here may be easily separated by the 
* presence or absence of spines upon the head. In A. niger (p. 188) 
the cheeks are smooth, without spines, and there are no post-ocular 
spines, while in A. verbasci (p. 189) the cheeks bear small spines not 
standing on warts and the post-ocular spines are well developed. 

ANTHOTHRIPS NIGER (Osborn). 
Plate VII, figs. 72-75. 

Phleothrips nigra Osporn, Canad. Entom., XV, 1883, p. 154; Rept. U. 8. Dept. 
Agr. for 1887, (1888), pp. 163, 164; Ins. Life, I, 1888, pp. 137-142; Ins. 
Life, V, 1892, pp. 112-113.—Davis, Bull. 116, Mich. Agr. Exp. Sta., 1894, 
pp. 62, 63. 

Anthothrips nigra Uzei, Mon. d. Ord. Thysanoptera, 1895, p. 242. 

Female.—Length 1.5 mm, (1.1 to 1.8 mm.); width of mesothorax 
0.34 mm. (0.3 to 0.4 mm.). General color more or less dark reddish 
brown. 

Head approximately as long as broad, longer than prothorax, 
smoothly rounded in front; cheeks straight, parallel, and without 
warts. Eyes small, finely faceted; ocelli quite large and well sepa- 
rated, posterior ocelli almost contiguous with margins of eyes; no 
post-ocular bristles. Mouth cone shorter than its breadth at base and 
blunt at tip. Antenne subapproximate, as long as width of meso- 
thorax; segments quite short and stout; fourth thickest and most 
rounded; relative lengths of segments as follows: 


L-=-9 3 4 5 6 BS 
6. 10.3 129.38. 12:9: 413°: 204 
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Yolor nearly uniform brown; three and base of four yellowish 
brown; spines short and weak; sense cones short and blunt. 

Prothorax one-half as long as breadth to outer angles of cox; 
front and hind edges nearly parallel, gently curved; one short spine 
3) at each posterior angle and one nearly halfway between this and 
middle of hind edge. Mesothorax somewhat wider than prothorax 


—s-1 oI 





) but usually less than twice as wide as the head; sides of pterothorax 
+) nearly straight, shorter than its breadth. Legs short and moderately 
; stout; fore femora but slightly thickened; fore tarsi armed with a 
5) tiny tooth near tip within; middle and hind tibize with one prominent 
spine externally at tip. Legs brown; middle and hind tarsi slightly 
yellowish, sometimes brown; fore tarsi and tip of tibix yellow. 
y . Wings always present, narrower in middle than at ends, shaded with 
1. brown only at base, where fore wing bears three erect spines. Wings 
in and fringes nearly equal; fringes single, except on hind border of fore 
es wing near tip, where for seven or eight hairs they are double. 
si Abdomen about twice as broad as head, averaging about two and 
in | one-half times as long as wide; segments overlapping somewhat; sides 
| nearly parallel to middle, then tapering gradually to base of tube. 
1e . Tube about four-fifths as long as head, only slightly tapering; sides 
8) i straight; terminal spines shorter than tube. All spines on abdomen 
ir short, weak, and not conspicuous. 
ot Redescribed from seven specimens. 
Male unknown. 
Food plants.— Achillea millefolium, ox-eye daisy, red clover, white 
clover, various grasses. 
Habitat.—lowa, Michigan, Massachusetts. 
rt. ANTHOTHRIPS VERBASCI (Osborn). 
1S. 
4, Plate VII, figs. 76-78. 
Ossorn, Ins. Life, I, 1888, pp. 137-142. 
Phleothrips verbasci Osporn, Proc. lowa Acad. Se., IIT, 1896, p. 228. 
. Female.—Length 1.8 mm. (1.42 to 2.12 mm.); width of mesotho- 
‘ax 0.38 mm. (0.32 to 0.44 mm.). General color dark brown. 
c Head but slightly, if any, longer than wide; cheeks nearly straight 


it and parallel, set with few minute spines; post-ocular bristles prom- 
inent; hind margin of head not covered by front margin of prothorax. 


a Eyes finely and closely faceted, rounded, not protruding; ocelli 
d widely separated, posterior ones contiguous with the light margins 
. of eyes; front ocellus placed at extreme vertex. Mouth cone about 
st as long as it is broad at base, pointed. Antenne approximate, almost 


twice as long as head; relative lengths of segments: 


a a Se ee es ee ee 
92 Db 1b 1b MW 126 106 
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Segment three clavate; four fusiform; five and six becoming more 
slender and less fusiform; seven cylindrical; eight sharply conical. 
Segment one and base of two dark brown; tip of two, seven, and 
eight yellowish brown; intermediate segments pale yellow. Spines 
pale and weak; sense cones short and blunt. 

Prothorax short, only about three-fourths as long as head; fore and 
hind margins nearly parallel and curving backward; one stout spine 
at each angle, one in middle of sides, and one on each side between 
those at the angle and the median line on both fore and hind margins; 
hind angles appear to entirely cover the fore cox as arule; each fore 
coxa bears one stout spine. All these stout spines are blunt but not 
knobbed. Sides of pterothorax full and smooth; fore angles oblique; 
color of thorax uniform dark brown or yellowish brown, more or less 
irregularly mottled with dark red. Wings present, narrowed in mid- 
dle, transparent except at base, where the fore wing bears three long 
spines upon the remnant of the single median vein. Fringes long, 
single, except near end of hind fringe of fore wing where it is double 
for ten or twelve hairs. Legs moderately long and slender; fore 
femora only slightly thickened; fore tarsus one segmented and armed 
with a tiny tooth. All femora and middle and hind tibie dark brown; 
middle and hind tarsi slightly yellowish or grayish brown; fore tibis 
and tarsi bright yellow like middle of antenne; fore tibiwe shaded 
a little with brown toward their bases outside. One long slender 
spine near base of each fore femur below; each fore coxa with one 
long spine. 


ree 


re ARETE 


Abdomen broadly joined to metathorax and but slightly wider, 
widest at base but less than twice as wide as head; segments more or 
less imbricate, tapering gradually to tube. Tube about four-fifths as 
long as head, tapering slightly, not swollen at base, bearing a circlet 
of spines at tip which are shorter than the tube. All spines on abdom 
inal segments slender and rather faint; color of abdomen quite uniform 
yellowish brown to dark brown. In the lightest colored specimens 
the irregular dark mottlings show up most prominently. 

Redescribed from eight females. 


ae er Oe a ne Pn ns 


Male.—The male agrees quite closely with the foregoing description; 
it is usually somewhat smaller throughout; relative lengths of antennal 
segments are as follows: 











1 2 3 4 5 6 7 * 
8.5 11.5 18.5 14.5 14 12.8 12 10 











Fore tarsi are armed with a medium-sized tooth, which is larger than 
that in the female. Of the four spines standing near the hind edge of 
the ninth segment, the outer pair is very short, stout, and acute; the 
abdomen seems to be somewhat more slender than in female. 

Described from four males. 
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“e food plant.—Mullein. 
1. Habitat.—Ames, Iowa; Amherst, Massachusetts. 
d 
4g Genus TRICHOTHRIPS Uzel. 

Head about as broad as long, broadly rounded in front. Eyes 
id small. Ocelli present in both these species, but often wanting. Mouth 
- cone not longer than its breadth at base; labrum pointed at tip. Fore 
n 


femora somewhat enlarged and tarsi armed with a tooth. Wings 
Sy usually wanting, but present in both these species, slender throughout. 


o Abdomen very broad and heavy; tube very slender in proportion to 
ot ' width of abdomen; no scale at base of tube in the male. 
* The two species which I have placed in this genus may be distin- 
" guished by the following characters: 
d- ee re Oy SE OI PR ia bg. kids ona cadcckssecucmuceseuaeeken beachi (p. 192) 
Ss Tube two-thirds as Rr Oe WEN ONES oe osc 5 sc ewedaweneeexawens ambitus (p. 191) 
ow. 
le TRICHOTHRIPS AMBITUS, new species. 
~ Plate VIII, figs. 81, 82. 
“dd 
n: Female.—Length 2 mm.; width of mesothorax 0.45 mm. General 
ge color brownish yellow shading to brown or reddish brown. 
od Head slightly longer than wide, widest just behind the eyes, rounded 
or in front; cheeks straight and converging posteriorly; at hind edge 
ne only six-sevenths the diameter at widest part; frons slightly elevated 
' between bases of antennze; post-ocular bristles present; a few scat- 

r, ) tering small spines upon head not raised upon warts; surface faintly 
or reticulated. Anterior half of head light brown flecked with reddish, 
as posterior half fading to yellow at the neck. Eyes small, finely gran- 
et ; ulated, compact, not pilose, purplish by transmitted light, reddish 
n ' orange by reflected light; ocelli present, subapproximate, pale yellow 
m i margined inwardly with reddish brown crescents. Mouth cone reach- 
ns ing nearly to posterior edge of prosternum; maxillary palpi two seg- 

mented; labial palpi short and thick; labium broad and rounded; 

maxille converging abruptly below the palpi and short. Antenne 
n: one and three-fourths times as long as the head, eight segmented, 
al though the joint between seven and eight is very indistinct; relative 

lengths of segments as follows: 

ae ae Se ee Se es 
12 18 28 2% 21 2 15 8 

an Segment one truncate, conical; two constricted toward base into a 
of broad stalk, cut off squarely at end; three to seven slenderly stalked 
he at bases; three to six clavate; seven cylindrical-ovate, very closely 


united by full width of end to eight which is conical. Color of one 
pale brownish yellow; two and three clear yellow; four yellow at base 
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shading to light brown at end; remaining segments dark brown. 
Sense cones on segments three to six very long and slender; transpar- 
ent spines upon each segment also long and slender. 

Prothorax three-fourths as long as head and three fifths as long as 
wide; fore cox project considerably beyond posterior angles. One 
medium length spine on each side of middle and near anterior edge, 
one near each anterior angle, one at middle of each side and one longer 
one at each posterior angle. Mesothorax equal in width to prothorax 
and concolorous with it; mesonotum bears one long spine close to base 
of each fore wing. Metathorax equal in width to mesothorax, nar- 
rowed but very slightly posteriorly, pale yellow in middle, shaded on 
sides, splashed with red. Each fore coxa bears a single long spine on 
outer side; fore femora somewhat enlarged; each femur bears a single 
long, erect spine on the outer side near its extremity; tarsi short and 
thick, fore pair armed with a stout tooth. Femora gray-brown, fore 
pair yellowish brown; fore tibie and tarsi pale yellow; middle and 
hind tibiz and tarsi almost white. Wings reaching to tip of abdomen; 
both pairs equal in size, edges parallel, heavily fringed; fore wings 
bearing a costal group of three long slender spines between the fringe 
and base of wing. Color of wings clear, transparent, except a slightly 
clouded band across fore wings at about one-third their length. 

Abdomen broad and heavy; last three segments tapering abruptly; 
at sixth segment one and one-sixth times as broad as thorax. Tube 
two-thirds as long as head and at middle one-seventh as broad as the 
fourth abdominal segment; terminal spines about as long as tube. A 
stout bristle projects anteriorly from each side angle of first segment; 
ach following segment, except tube, bears on each side one spine; 
these are short upon first segment and increase in length and size pos- 
teriorly. Color brownish yellow in middle, shaded with dark reddish 
brown on sides; tube bright brownish yellow tipped abruptly with 
gray-brown. 

Described from one female. 

Male unknown. 

Food plant. Grass. 

Habitat.—Amherst, Massachusetts. 


TRICHOTHRIPS BEACHI, new species. 
Plate VII, fig. 79; Plate VIII, fig. 80. 


Female.—Length 1.8 mm. (abdominal segments one-third tele- 
scoped); width of mesothorax 0.48 mm. General color yellow-brown. 
Head as broad as long, rounded in front; cheeks slightly converging 
behind the middle, set with scattered, small, stout spines borne upon 
smal] warts; post-ocular bristles quite long and acute. Eyes small, 
finely faceted, rounded; ocelli large, distant, posterior two almost 
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contiguous with light yellowish margins around eyes, color reddish 
yellow. Antenne more than twice as long as the head; length and 
breadth of segments increase gradually from base to middle, then 
decrease to tip of antenna; relative lengths of segments as follows: 


a. 2 3 4 5 6 7 8 


9 15 22 22 19 17 145 18 


Color dark brown; bases of three to five yellowish; spines of 
medium length, but not very conspicuous; sense cones about one- 
third of the length of the segment bearing them. 

Prothorax about five-sixths as long as head, and nearly twice as 
broad as long, broadly rounded at hind edge; spines upon fore edge 
much smaller and weaker than the mid-lateral and those on hind edge; 
all these spines are acute. Mesothorax about one and one-half times 
as wide as prothorax, uniting closely and evenly with metathorax so 
that sides of pterothorax are nearly straight. Wings present, long and 
powerful; fringes long, double for from nine to eleven hairs in hind 
fringe of fore wing near tip. Legs of medium size and length; fore 
femora a little thickened and tarsi armed with a very tiny tooth; mid- 
dle legs much the smallest. All femora chestnut brown; tibiz at base 
brown, fading to yellowish at tips; fore tibie lightest; tarsi yellow. 
Fore cox project a little beyond sides of prothorax and each bears 
one long spine; each femur bears one long slender spine on under 
side near base; three or four long slender spines stand around tips of 
middle and hind tibiz. 


Abdomen large and heavy, somewhat broader than thorax, slightly 
more than twice as broad as head; segments overlapping about one- 
third; sides nearly parallel up to eighth segment, then tapering very 
abruptly. Tube slender in middle, about one-eighth the breadth of 
the abdomen, fully as long as the head, tapering but slightly; ter- 


minal circlet of spines shorter than tube; spines on abdomen light 
colored. 


Color of whole body generally yellowish brown, lightest along mid- 
dle of back of thorax and abdomen; abdomen darkest where segments 
overlap; thorax and abdomen show some irregular dark red hypo- 
dermal pigmentation. All spines acute. 

Described from one female taken under quince bark in early spring, 
together with many bright-red larve around it. 

Male unknown. 

Food plant.—Taken under quince bark. 

/Tabitat.—Amherst, Massachusetts. 

I take pleasure in naming this species for Miss Alice M. Beach in 
recognition of her work upon the Thripide of Iowa. 

Proc. N. M. vol. xxvi—02——13 
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Genus CEPHALOTHRIPS Uzel. 


Head considerably longer than its breadth or the length of the pro- 
thorax, broadly rounded in front and larger than in most species in 
proportion to the other segments. Eyes small; ocelli present. Anten- 
nz about one and one-half times the length of the head. Mouth cone 
shorter than its breadth at base; labrum not narrowed in the middle 
and ending in a blunt point. Fore femora slightly thickened and 
tarsi with a tiny tooth. Wings usually reduced or wanting entirely. 
Male without a scale at base of the tube. 

I place here only one species, yucce. 


CEPHALOTHRIPS YUCCZ&, new species. 
Plate VIII, figs. 83, 84. 


Female.—Length 1.48 mm. (1.40 to 1.56 mm.); width of meso- 
thorax 0.29 mm. (0.28 to 0.30 mm.). General color yellowish brown, 
irregularly mottled with dark-red hypodermal pigmentation. 

Head broad and large, about one and two-fifths times as long as 
wide; cheeks slightly arched and smoothly joined to eyes, converging 
slightly toward neck; front smoothly rounded; post-ocular bristles 
present, but rather small and not prominent; cheeks smooth. Eyes 
small, each being less than one-fourth the breadth of the head through 
them, triangular above and surface even with that of head, very dark 
red in color; ocelli small, situated far forward, quite widely separated, 
with very dark red inner margins. Mouth cone short and rather 


blunt. Antenne nearly one and one-half times as long as head, con- 
siderably separated at bases with but slight elevation between them; 
relative lengths of segments as follows: 


1 2 3 4 d 6 7 8 
6.5 11.6 19.5 12.5 11.8 11.8 11.2 8.95 


Segments three to five subequal in breadth and similar in shape. 
Antenne yellow, segments one and two shaded with brownish. Sense 
cones quite long and slender; spines shorter and light colored, so 
inconspicuous. 

Prothorax two-thirds as long as head and across outer angles of 
cox about one and two-fifths times as wide as head; sides of thorax 
really considerably indented above fore coxw. Anterior marginal 
and mid-lateral spines wanting; those at angles present, but weak and 
inconspicuous. Pterothorax as broad as prothorax through cox, 
equal to about one-fifth the length of the body; its sides straight and 
parallel; about four-fifths as broad as abdomen. Wings usually 
reduced to mere pads, but when occasionally present they are of mod- 
erate length, though not very powerful. (Winged specimens have the 
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pterothorax nearly as wide as the abdomen.) Legs rather short and 
thick; fore cox project somewhat beyond thorax; fore femora 
slightly thickened and the tarsi armed with a tiny tooth; tibia of each 
leg slightly shorter than its femur; all tarsi short and thick. All 
femora and middle and hind tibiwe brown; all tarsi and fore tibie, 
except at base outside, pale yellow: a prominent brown spot at tip of 
tarsi within. 

Abdomen about three-fifths the length of the body; about one and 
one-fourth times as broad as the mesothorax; nearly cylindrical to 
seventh segment, then sides curve smoothly to base of tube. Tube less 
than one-half as long as head and at middle only about one-ninth the 
breadth at middle of abdomen. Spines on abdomen of moderate 
length, slender, acute, light colored, and not prominent. The abdo- 
men is darkest at sides and tip; on each side ef segments two to 


eight, slightly outside the line of wing-confining spines, there is a 


rounded or elliptical clear yellow spot. The body lacks any striking 
coloration. 
Described from ten wingless and two winged females. 
Cotype.—Cat. No. 6331, U.S.N.M. 
* Male.—The males are about five-sixths as large as females. Their 
antenn are about one and two-fifths times as long as the head: there 
uppears to be less difference in the length of antennal segments than 
in female; relative lengths of segments as follows: 


| 2 3 4 D 6 1 S 


6-10 13 106.35 10 9.7% 9.76 (4 


Abdomen about one and one-fifth times as broad as mesothorax: 
tube about one-half as long as head and at middle about two-tifteenths 
as broad as middle of abdomen. 

Described from nine males, all short winged. All of my males 
were taken in September, and it may be that winged specimens occur 
earlier in the season. 

Cotype.—Cat. No. 6331, U.S.N.M. 

kood plants. Vu ca filame ntosa, goldenrod. 

Habitat.—Amherst, Massachusetts; Washington, District of 
Columbia. 


Genus PHLCZEOTHRIPS Haliday. 


Head somewhat longer than wide; cheeks with small warts, each 
hearing a tiny spine. Intermediate antennal segments not particu- 
larly elongated; the whole antenna less than twice as long as head. 
Mouth cone as long or longer than its breadth at base and narrowed; 
labrum sharply pointed at tip. Fore femur enlarged and tarsus 
armed with a tooth. Wings not narrowed in middle, present in both 
sexes. No scale at base of tube in male. 
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1 place two species in this genus. They may be separated by the 
following characters: 
All femora dark brown; tibize and tarsi bright yellow................ uzeli (p. 196). 
Legs gray-brown; tarsi somewhat lighter; fore tibize yellowish... pergandei (p. 197). 

The female of the species ze// comes within the definition of the 
genus Phleothrips, but the male of this species has the teeth at the 
tip of the fore femora, which is the principal character upon which 
Uzel has separated his genus clcunthothrips. This species, therefore, 
appears to unite the characters of these two genera, and as more 
emphasis is placed upon the description of the female than upon that 
of the male, I have preferred to include this species in the established 
genus Phlaothrips rather than to erect a new genus for it. 


PHLCEOTHRIPS UZELI, new species. 
Plate VIII, figs. 87-90; Plate IX, figs. 91, 92. 


Female.—Length 1.76 mm. (1.72 to 1.86 mm.); width of mesothorax 
0.39 mm. (0.38 to 0.40 mm.). General color dark brown with yellow 
tibiw and tarsi. 

Head about one and one-fourth times as long as wide, rounded fn 
front; cheeks nearly straight and parallel, set with several short, stout 
spines borne upon small warts; post-ocular bristles quite long and 
knobbed. Eyes moderately large, rounded, finely faceted; ocelli 
prominent, distant, reddish yellow, posterior ones contiguous with 
light borders of eyes. Mouth cone long and pointed, reaching to pos- 
terior edge of prosternum. Antenne about one and three-fourths 
times as long as the head, slightly more than twice as long as width of 
head; relative lengths of segments as follows: 


‘ 


| 2 3 + dD 6 7 8 
9.7 12.8 18 18.3 16 14.3 18.3 8.5 


Segments one and two dark brown; three brownish yellow, lightest 
at base; four to six light brown, pale yellow at base; seven and eight 
light brown; spines long but not very dark colored; sense cones over 
one-third the length of the segment bearing them. 

Prothorax two-thirds as long as head, and to angles of coxe twice 
as wide as long; usual anterior marginal, posterior marginal and mid- 
lateral spines present, knobbed. Mesothorax slightly wider than pro- 
thorax; sides of pterothorax straight and converging a little to base of 
abdomen. Wings long and powerful. Legs of medium length and 
quite stout; fore femora somewhat thickened and the tarsi armed with 
a small tooth; middle of outer surface of each fore tibia and femur 
supports one long slender spine near the base on under side. All 
femora dark brown; all tibiz and tarsi bright yellow, the middle and 
hind ones being slightly shaded with brown. 
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Abdomen large and stout, about four times as long as head, as wide 
as mesothorax; sides nearly parallel to seventh segment, from there 
tapering roundly to base of tube; segments overlapping about one- 
third. Tube four-fifths as long as head; sides straight and converging 
slightly; breadth in middle one-seventh that in middle of abdomen; 
terminal circlet of hairs about the length of the tube, very slender. 
Spines on sides of abdomen blunt; abdomen quite uniformly yellowish 
brown (dark brown where segments overlap). 

Described from three females. 

Cotype.-—Cat. No. 6332, U.S.N.M. 

Male.—Males about six-sevenths as large as females. Cheeks 
slightly fuller; relative lengths of antennal segments as follows: 


| 2 3 + D 6 7 S 


S - 215.6 15.9 16829 1234-9) “as 


Fore femora larger than in female and terminating in two teeth at 
tip within; fore tibiz have each a small tooth near base within; teeth 
on fore tarsi large. (The teeth upon femora and tibiw are not found 
at all in the female of this species.) Tube at middle about one-sixth 
the width at middle of abdomen; abdomen tapering slightly. 

Described from tive males. 

Cotype.—Cat. No. 6332, U.S.N.M. 

hood plants.—TVaken on various grasses, clover, and (7/inus montana 
var. pendula, 

llabitat.— Amherst, Massachusetts. 

This species is named for Dr. Henry Uzel, of Koniggriitz, Bohemia, 
whose Monograph of the Order Thysanoptera is by far the best work 
that has been published upon this order, 


PHLC@OTHRIPS PERGANDEI, new species. 
Plate VIII, figs. 85, 86. 


Female.—Length 1.68 mm. (abdominal segments overlapping for 
about one-fourth their length); width of mesothorax 0.42 mm. Gen- 
eral color yellowish brown, with considerable irregular red hypoder- 
mal pigmentation. 

Head about one-sixth longer than wide, widest close behind the 
eyes, rounded in front; cheeks slightly curved and bulging behind 
eyes, converging slightly posteriorly, set with a number of short, 
stout spines borne upon quite prominent warts; post-ocular bristles 
long and knobbed. Eyes about medium in size, slightly elongated, 
finely faceted; ocelli quite large, distinct, subapproximate, reddish 
vellow with dark red crescentic margins, situated well forward upon 
vertex, which is slightly elevated. Mouth cone quite long, reaching to 
hack of prosternum; labrum sharply pointed and overreaching the 
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labium. Antenne twice as long as width of head; relative lengths of 
segments as follows: 


| 5 @ es. -s 7 a 


10 14 22 21 17 14 #18 «8.5 


Color of antenne brown with bases of three, four, five, and six 
decreasing in area and intensity of yellowishness; sense cones about 
one-third the length of segment three; spines quite long, dark, and 
conspicuous. 

Prothorax only five-sevenths as long as head, and to outer angles of 
fore cox slightly more than twice as wide as long; usual prothoracic 
spines present, quite long and knobbed. Mesothorax as wide as width 
across fore cox, closely joined with prothorax; pterothorax very 
compact, sides converging slightly to base of abdomen. Wings long 
and powerful. Legs quite strong; fore femora much thickened, over 
one-half as broad as head; fore tarsi armed witha small tooth. Color 
of legs uniformly gray-brown; tarsi somewhat lighter; fore tibiw yel- 
lowish, shaded with brown at bases and on top. 

Abdomen less than twice as broad as head, equal in width to meso- 
thorax, nearly cylindrical to eighth segment; eighth and ninth taper- 
ing abruptly to base of tube. Tube only two-thirds as long as head; 
sides straight, tapering somewhat; breadth in middle about one-eighth 
that of middle of abdomen; terminal hairs a little longer than tube. 
All large spines on body, except those on hind edge of nine and at tip 
of tube are short and knobbed; those on nine and tube are acute. 
Color of abdomen pale brownish yellow, lightest in middle; blood- 
red pigmented tissue confined mostly to sides of abdomen in this 
specimen. 

Described from one female. 

Male unknown. 

Food plant.—Taken on grass. 

/Tabitat.— Amherst, Massachusetts. 

I name this species for Mr. Theodore Pergande, by whom several of 
our native species have been described. 


Genus ACANTHOTHRIPS Uzel. 


Head somewhat longer than wide; cheeks with spine-bearing warts. 
Antenne very nearly twice as long as head; intermediate segments 
elongated and bearing very long sense cones. Mouth cone consider- 
ably longer than its breadth at base and quite slender. Fore femora 
enlarged in both sexes and with one or two teeth at tip within; tarsus 
armed with a stout tooth (Uzel says the tooth is weaker in the male 
than in the female). Wings present in both sexes. No scale at base 
of tube in the male. 
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; I have placed the single species magna femoralis in this genus, though 
PY e . = 
I do not know the female. The characters of the fore femora and 
antenne are sufficient to separate it generically from /’//a@othrips. 


! ACANTHOTHRIPS MAGNAFEMORALIS, new species. 
c Plate IX, figs. 93, 94. 
: Male.—Length 2.16 mm.; width of mesothorax 0.42 mm. General 
| . color yellowish brown with antenne, legs, and eighth and ninth abdom- 
: inal segments banded with nearly transparent or yellowish white. 
i Head nearly one and one-fourth times as long as wide; cheeks bulg- 
C ing abruptly and greatly behind the eyes, then converging to the neck, 
h which is as wide as the diameter through the eyes; cheeks, especially 
y | anterior parts, set with short spines borne upon very prominent tuber- 
“ : cles; front between eyes very narrow, carinated. Eyes large, finely 
. . faceted, reniform above, inner edges parallel; ocelli small, approxi- 
. ‘ mate, and placed between the middle of the eyes. Proboscis long, 
slender, pointed; labrum sharply pointed. Antenne scarcely twice as 
long as the head and very slender; relative lengths of segments as 
follows: 
: bi BO & 26-8 RD 
I; 10 12 29 2% 23 15 15 9 
h 
2, , Segments one to five subequal in thickness; three to five similar in 
p shape, elongated, urn-shaped; eight sharply conical. Segments one, 
>, two, seven, and eight quite uniformly dark brown; bases of three to 
x tive and tips of three and four pale yellowish, nearly white on three; 
is six entirely pale yellow, with slight brownish tinge on outer half; 
antenne appear annulated with pale yellow and dark brown. Spines 
and sense cones long, slender, and light ec'ored; the cones on three to 
tive fully one-third the length of segment three and on six about three- 
) fifths its length. 
: Prothorax about two-thirds as long as head: width to outer angles 
of i of coxe nearly twice its length; transverse margin nearly straight; 
| the usual stout spines on thorax and abdomen, except those at tip of 
tube, are extremely short and blunt. Mesothorax slightly wider than 
the abdomen; middle of pterothorax concaved slightly. Wings long 
and rather slender. Legs moderately long; fore femora extremely 
is. thick and large, almost as wide as length of fore tibizwe; fore femora 
its armed with a stout tooth at the tip within; fore tibize bent outward at 
r- base; fore tarsi one segmented, armed with a very stout tooth; middle 
ra and hind tibiz rather short and swollen in the middle, their tibiz 
us . quite slender and their tarsi two segmented. Fore femora yellowish 
le brown; fore tibiw and tarsi pale yellowish, tibie alone shaded with 
se brown on middle of outside; middle and hind femora almost trans- 


parent white at base, outer half shaded with brown and having a 
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roundish, light yellowish spot on side of dark area; middle and hind 
tibie pale yellowish at base and tip, banded with dark brown around 
the middle, these tarsi pale yellow, brown at tips; surface of all legs 
rough, being thickly set with minute warts, each bearing a small 
spine. 
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Abdomen about two-thirds the length of the body, tapering gradu- 
ally from second segment to tip; width at second segment but slightly 
less than that of mesothorax. Tube slightly more than three-fourths 
as long as head; diameter at middle of tube about one-sixth that at 
middle of abdomen. Sides of metathorax and surface of abdomen, up 
to about the seventh or eighth segment, peculiarly roughened with 
closely set small warts, many of which bear small spines. The tube 
is nearly cylindrical, without a scale at its base, and at the tip bears a 
circlet of eight extremely long, slender, acute hairs, which are nearly 
three times as long as tube. The basal third of tube is very pale yel- 
lowish white; the outer two-thirds is abruptly brown-black; segments 
eight and nine pale yellow; three to seven appear irregularly striped 
with pale yellow and dark brown; dorsal stripe pale yellow and about 
the width of the wings; a subdorsal row of dark-brown, semicircular 
spots, which stand one in the middle on each side of these segments 
with the straight side toward the dorsal line, gives the appearance of 
a subdorsal stripe; then follows on each side an irregular, pale yellow 
stripe, and the middle of the sides of the segments is shaded with 
brown. Spines on sides of abdominal segments and the back of eighth 
and ninth are extremely short and blunt. 

Described from one specimen. 

Female unknown. 

Food plant. ¢ 

Habitat.—Miami, Florida. 


MALACOTHRIPS, new genus. 


Head plainly longer than wide and narrowed in front. Cheeks full 
and with spine-bearing warts; vertex elevated. Antennx nearly twice 
as long as head. Mouth cone as long as its breadth at base, reaching 
the hind edge of the prosternum; labrum quite sharply pointed at tip. 
Prothorax two-thirds as long as head. Pterothorax somewhat con- 
stricted in middle. Fore tarsi with a tiny tooth. Wings usually 
reduced to pads. Abdomen large and full in the female. A closely 
lying seale at base of tube in the male. 

This genus contains only one species, zonatus. 

(uakakos, soft: Apu.) 


MALACOTHRIPS ZONATUS, new species. 


Plate IX, figs. 95-98. 


Female.—Length 1.62 mm. (1.50 to 1.68 mm.); width of pterothorax 
0.30 mm. (0.27 to 0.34 mm.). General color pale bright yellow on 
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thorax and segments one, three, four, and five of the abdomen; head 
| and other abdominal segments brown. Body apparently weakly 
, chitinized. 

Head nearly one and one-third times as long as wide, narrowed in 
front; cheeks moderately full and set with a few small spines borne 
upon small warts; head appears constricted close behind the eyes, and 
slightly so at neck; post-ocular bristles well developed; front of head 
hetween eyes developed into a prominence bearing the antenne; ver- 

tex produced into a sort of hump, which, however, does not overreach 
) the insertion of the antenne. Eyes small, tinely faceted, dark pur- 
| plish red, surrounded by pale yellow margins; ocelli present, subap- 
proximate, borne well forward upon the hump, the front ocellus being 
upon its vertex; pigmentation around ocelli bright red. Mouth cone 
moderately long and slender; labrum abruptly constricted and sharply 
pointed at tip. Antenne approximate at base, almost twice as long as 
head; relative lengths of segments as follows: 


1 2 3 4 5 6 7 8 
9.8 13.5 18.4 16.5 15.8 13.9 12.4 11.4 


Basal segments large, truncate-conical, placed divergently; three 
clavate; from three to eight the segments become gradually more nar- 
row. Antenne nearly uniformly brown, except three, which is yel- 


ne (ee 
ie ye tt AI a: mart SL am SS: 


lowish brown; spines and sense cones quite long, but slender and light 
colored, so inconspicuous. 

Prothorax about two-thirds as long as head and across outer angles 

i of cox about twice as wide as long. All the usual prominent pro- 

thoracic spines well developed, but light colored; hind margin not 

sharply defined. Pterothorax in middle slightly narrower than width 

across fore coxe; mesothorax short, slightly narrower than metatho- 

rax and slightly brownish vellow in color. Wings reduced to very 

] . small pads, each fore pad bearing three quite long, blunt spines. Legs 


men 


, of medium length and middle and hind pairs quite slender; fore cox 
r projecting considerably beyond thorax; fore femora slightly thickened 
and tarsi armed with a small tooth. All legs pale yellow or pale 
: brownish yellow with prominent brown spot within tip of tarsus. 
7 Abdomen about one and two-fifths times as broad as metathorax, 
" , quite stout to eighth segment, then sides converging to base of tube. 
Tube about three-fourths as long as head and one-third as wide at mid- 
dle as long; sides straight, tapering slightly; terminal spines about as 
long as tube; spines on sides of abdomen pale, but quite prominent in 


reduced light. Segment one is concolorous with metathorax; three to 
five are clear, bright yellow; two, six, seven, and eight are yellowish 
brown, darkest on sides; nine and tube are darkest brown. 

Described from four females. 
Cotype.—Cat. No. 6333, U.S.N.M. 
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Male.—Length about five-sixths that of female; head and prothorax 
nearly as long as in female; relative lengths of antennal segments as 
follows: 

l eS B34 5 6 7 8 
10 11 16 14 13.8 11.8 10.5 9.5 


Abdomen only about four-fifths as long or as broad as in female and 
tapering more uniformly from base to tip. 

Described from two specimens. 

Cotype.—Cat. No. 6333, U.S.N.M. 

Food plant.—Taken in turf. 

Habitat.— Amherst, Massachusetts. 


EURYTHRIPS, new genus. 


Head as long or somewhat longer than wide, narrowed in front. 
Eyes small and vertex between them elevated. Antenne fully twice 
as long as the head and thicker than in most species. Prothorax 
about two-thirds the length of the head. Fore tarsi with a small 
tooth, which is larger in the male than in the female. Wings usually 
reduced to short pads. Abdomen unusually large and heavy in pro- 
portion to the rest of the body. Males with a closely lying scale at 
the base of the tube. 

The species ampline ntralis is the type of this genus. 

(evpvs, broad; Apzr.) 

The two species belonging to this genus may be separated by the 
breadth of the abdomen, which in ampliventralis (p. 202) is about one 
and two-thirds times as wide as the pterothorax, while in osborn? (p. 203) 
it is only about one and one-fourth times as wide as the pterothorax. 


EURYTHRIPS AMPLIVENTRALIS, new species. 
Plate IX, figs. 99-101. 


Female.—Length 1.08 mm. (1 to 1.20 mm.); width at middle of 
pterothorax 0.24 mm. (0.22 to 0.25 mm.). General color of head and 
legs clear yellow to brownish yellow; body shading posteriorly to dark 
brown beyond middle of abdomen. 

Head slightly longer than wide, slightly narrowed in front, broadest 
at neck; cheeks diverging gradually behind the eyes; vertex drawn 
out into a hump between and in front of the eyes; post-ocular bristles 
quite long; head clear, brownish yellow with some red hypodermal 
pigment on vertex. Eyes extremely small and composed of but very 
few large facets, slightly protruding, oval in outline, black; ocelli 
wanting. Mouth cone short and blunt; labrum not constricted beyond 
middle. Antenne approximate, large, and heavy, fully twice the 
length of the head, with peculiar, semicircular, shelf-like support 
visible on under side at base; relative lengths of segments as follows: 
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1 3 3 4 5 f i 8 
92 10.4 14.8 13.5 12.8 11.9 9.5 6.4 


Segment one is broadest, cylindrical, and following segments decrease 
gradually in diameter; three is clavate, four to seven each barrel- 
shaped, with a short stalk. © Antennal segments shade gradually from 
concolorous with head at base to very dark brown at tip; spines and 
sense cones very long, slender, and quite prominent. 

Prothorax quite variable in length, but averaging slightly more than 
two-thirds as long as head; width also unusually variable, but averag- 
ing twice its length and equal to width of pterothorax. Anterior 
marginal spines wanting; others present, moderately long, blunt, but 
not knobbed. Pterothorax very small, rather shorter than prothorax 
and usually slightly narrower. Wings reduced to mere pads. Fore 
and middle legs rather short and thick, but hind legs quite long and 
slender; fore femora but slightly thickened and tarsi armed with a tiny 
tooth. Legs concolorous with head; femora shaded somewhat with 
brown, but without hypodermal pigment. 

Abdomen exceedingly large and heavy, about one and two-thirds 
times as broad as pterothorax; posterior half rounding up to base of 
tube. Tube fully two-thirds as long as head and almost one-half as 
broad at middle as it is long; sides straight and tapering evenly; 
terminal hairs slightly shorter than tube; spines on sides of abdomen 
quite long and prominent. 

Prothorax concolorous with head, but much more suffused with 
irregular, bright red hypodermal pigmentation. (Seen by reflected 
light on white background.) Pterothorax and base of abdomen more 
shaded with brown, and the latter becoming darker toward tip, where 
it is dark brown or almost black. Pterothorax, and sides of abdomen 
especially, thickly marked with bright red hypodermal pigment. 

Described from five females. 

Cotype.—Cat. No. 6334, U.S.N.M. 

Male unknown. 

Food plant.—Taken in turf in fall. 

Habitat.— Amherst, Massachusetts. 


EURYTHRIPS OSBORNI, new species. 
Plate X, figs. 102, 103. 


Female.—Length 1.12 mm. (1 to 1.22 mm.); width of mesothorax 
0.27 mm. (0.25 to 0.30 mm.). General color light yellowish brown to 
dark brown; head and legs yellow. 

Head approximately as long as wide, narrowed in front; the antenne 
standing upon a triangular projection between the eyes; head enlarged 
quite abruptly behind the eyes; cheeks not converging posteriorly. 
Eyes very small, depressed, finely faceted, almost oval in outline, 
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black; ocelli present, small, frequently more or less hidden by irregu- 
lar dark-red local pigmentation, placed well forward upon an elevation 
between the eyes; postocular bristles quite long. Mouth cone short 
and blunt; labrum not constricted abruptly. Antenne very large and 
long, fully twoand one-half times as longas head, with a semicircular, 
shelf-like support below bases; bases approximate; elevation between 
them extending half the height of first segments; relative lengths of 
segments as follows: 


1 a 3 4 5 6 4 8 
8.3 10.5 15.3 14.2 142 11.9 10. 9.9 


Segment one large and cylindrical; two cup-shaped; three very 
slender at base, clavate; four to seven also slender at bases, decreasing 
gradually in diameter and length of stalk; eight enlarging to one-third 
its length and then tapering to a sharp point. Color shading gradu- 
ally from concolorous with head at base to dark brown at tip. Spines 
and sense cones long, slender, and quite conspicuous. Head clear, pale 


yellow to brownish yellow. 


Prothorax and pterothorax (in short-winged specimens) along dorsal 
line, each approximately as long as head; width of prothorax across 
coxe nearly twice its length, its sides indented considerably above 
them. Anterior marginal spines wanting; others present as usual (at 


angles, mid-lateral and posterior marginal) long, slender, and blunt. 
Mesothorax approximately as broad as prothorax; in long-winged 
specimens about one-fourth longer than in short-winged, and also 
slightly fuller. Legs short and moderately stout; fore femora but 
slightly enlarged and tarsi armed with a small tooth; one long, erect, 
knobbed spine upon the back of each femur. Legs yellow; femora 
shaded with brown; in darker specimens femora more strongly shaded. 

Abdomen large and heavy; fore angles abrupt; about one-half as 
wide as long; nearly cylindrical to seventh segment, then sides curve 
roundly to base of tube. Tube as long or slightly longer than head, 
about one-third as broad in middle as long, more slender in outer than 
in basal half; terminal spines only about two-thirds as long as tube; 
those on sides of abdomen quite long and prominent, knobbed. 

Thorax and abdomen uniform in color, abruptly darker than head 
and legs, ranging from yellow-brown to dark brown, with considerable 
dark red, irregular, hypodermal pigmentation. 

Described from ten females, eight long and two short winged. 

Cotype.—Cat. No. 6335, U.S.N.M. 

Male.—Males about six-sevenths as large as females. Relative 
lengths of antennal segments as follows: 


ae ee eee ee es 
8 10 126 12 12 102 86 86 


The prothorax is a little wider than the mesothorax. Fore femora 
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considerably enlarged and tooth upon tarsus quite stout. Abdomen 


a more slender than in females and tapering more gradually. 
t Described from five males, all short winged. 
d ! Cotype.—Cat. No. 6335, U.S.N.M. 
Food plants. Grasses. 
. lTabitat.—-Amherst, Massachusetts. 
z This species is named for Prof. Herbert Osborn, who has for many 
years shown considerable interest in the study of these tiny insects. 
Genus CRYPTOTHRIPS Uzel, 
Head cylindrical, fully one and one-half times as long as wide. 
Vv Eyes large and prominent. Vertex strongly elevated and bearing the 
g anterior oceilus at its extremity. Mouth cone about as long as its 
d breadth at base and reaching about two-thirds across the prosternum; 
1- labrum blunt. Prothorax about as long as width of head. Legs 
8 slender; fore femora but slightly enlarged; fore tarsiunarmed. Wings 
le present, slightly narrowed in middle. Male with a scale at base of 
tube. 
al I find only one species belonging to this genus, aspersus. 
3s 
6 CRYPTOTHRIPS ASPERSUS, new species. 
ut Plate X, figs. 104-106. 
. Female.— Length 1.68 mm. (1.45 to 2 mm.); width of mesothorax 
‘d 0.32 mm. (0.28 to0.36mm.). General color yellowish brown to brown- 
= black; body and legs considerably marked with irregular, dark-pur- 
* plish, hypodermal pigmentation. 
t, Head cylindrical, one and one-half times as long as wide, about as 
-” wide as length of prothorax; cheeks almost straight and nearly parallel, 
d. set with a few minute, slender spines; postocular bristles short; sur- 
- face of head finely cross-striated. Eyes quite large, finely faceted, 
— very slightly protruding, dark-purplish red with pale yellowish inner 
d, margins; ocelli present, small and inconspicuous, frequently concealed 
- by local hypodermal pigmentation, situated far forward; posterior 
" | oceili close to margins of eyes, front one on apex of prolonged vertex 
of the head. Mouth cone rather short, reaching only to middle of 
ad prosternum; maxillary palpi long and slender; sides of labrum straight, 
ole its point blunt. Antenne inserted below vertex, approximate at base, 
. slightly more than one and one-half times as long as the head, quite 
slender; relative lengths of segments as follows: 
ve I 2 3 + 5 6 7 8 


7.5 18 18.2 17.8 13.6 12.1 11.6 8 


Segments one and two concolorous with head; three pale yellow; 
rest of antenna shading gradually to dark brown at tip, except bases 
of four and five, which are pale yellow; spines and sense cones short 
and inconspicuous. 
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Prothorax small, scarcely two-thirds as long as head. One spine at 
ach posterior angle alone prominent; those at fore angles smaller 
than the anterior marginals; ali indistinct; midlaterals wanting; pos- 
terior marginals small and not visible except on lightest specimens 
with careful focusing. Pterothorax approximately as wide asabdomen; 
its sides nearly straight and parallel. Wings present; hind fringe of 
fore wing double for five or six hairs near tip. Legs long and slen- 
der; fore cox projecting strongly; fore femora scarcely thickened 
and tarsi unarmed; one spine near base of each femur below much 
longer than others on legs and longest on fore femora; legs concol- 
orous with body. 

Abdomen long and slender, cylindrical to about seventh segment, 
about twice as wide as head, from seventh segment tapering quite 
gradually to tube. Tube short, only one half as long as head; its sides 
straight and converging slightly; width at middle about one-third 
width of head; terminal hairs about as long as tube. Spines at sides 
of abdomen slender, pale, and not very prominent; segments usually 
overlapping considerably; sides darkest in color. 

Described from eight females. 

Cotype.—Cat. No. 6336, U.S.N.M. 

Male.—Male about tive-sixths as large as female, though antenne 
are of about same size in both sexes; relative lengths of segments as 
follows: 

oe 3 4 5 6 7 8 
8 12 165 16 13 12.5 il 8 


Abdomen much smaller than in female and tapering gradually from 
base to tip. 

Described from one specimen. 

food plant.—Grape. 

TTabitat.—Amherst, Massachusetts. 


Genus IDOLOTHRIPS Haliday.« 


Anterior ocellus remote from the base of the antenne. Proboscis 
reaching the base of the prosternum; labial palpi papiliform; vein 
one of the fore wings shortened by one-half or abbreviated. Head 
very long, rounded; abdomen hoilowed out. Antenne slender, three 
or four times as long as the thorax; prothorax unequally tuberculated; 
metatarsi unarmed. Size large, marked with three or more lines. : 

In this genus I find oniy the species con/ferarum. 


IDOLOTHRIPS CONIFERARUM Pergande. 
Plate X, figs. 107-110. 


Idolothrips coniferarum PERGANDE, Entom. News, VII, 1896, pp. 63-64. 
Idolothrips coniferarum Trysom, Festskrift for Lilljeborg, 1896, p. 218. 


«This generic descripiion is translated from Haliday’s original description. 
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/emale.—Length about 4 mm. (3.34 to 4.26 mm.); breadth of meso- 
thorax 0.55 mm. (0.50 to 0.60 mm.). Color coal-black without mark- 
ings. 

Head long and cylindrical; proportional length more variable than 
in most species, but averaging about two and one-third times as long 
as wide; surface of head transversely finely striated; cheeks set with 
a number of short, stout spines; head broadened a trifle just before the 
neck-like constriction at the base; vertex produced into a very promi- 
nent, conical hump in front of the eyes and overreaching the insertion 
of the antenne. Eyes large, finely faceted, bulging slightly, extend- 
ing as far around on under side of head as on upper: ocelli small, 
widely separated, the anterior one occupying the extreme vertex; the 
posterior ones, nearly on a line with the middle of the eyes and close 
to their margins, are often invisible, unless in favorable light, owing 
to the Opacity of the head. Mouth cone short and rounded. Antenne 
approximate at base, inserted under the vertex, only about one and 
one-sixth times as long as the bead, and slender; relative lengths of 
segments as follows: 


l » 3 4 5 6 7 8 
3 


138 19 38 388 36 17.5 18.8 15 


Segment one concealed at base; three to five clavate; six to eight 
fusiform. Three mostly yellow (two-thirds); four nearly one-half, 
and five about one-third yellow; rest of antenna brown-black. Spines 
and sense cones light and inconspicuous, but the cones especially are 
long, slender, and acute; three apparently bears only one sense cone, 
and that is on outer side; six has but one, which is on inner side; four 
and five have four each. 

Prothorax small, only about two-fifths as long as head; only the one 
long spine on the outer angle of each fore coxa is at all conspicuous. 
Pterothorax appears nearly square; sides straight and parallel; more 
than twice as wide as head. Wings present, but short as compared 
with great length of abdomen, not reaching beyond fifth or sixth seg- 
ment, heavily fringed; hind fringe of fore wing double for about 26 
hairs near tip. Legs short as compared with length of body; fore 
femora but slightly thickened and tarsi armed with a tiny tooth; legs 
set with a number of quite long, slender, black spines. Legs black, 
except fore tibiz dark yellowish brown along middle of inside, and 
all tarsi dark brown. 

Abdomen extremely long and slender, about two-thirds the length 
of the entire body and less than one-fourth as wide at base as it is 
long; tapers gradually from second segment to tube. Tube of female 
fully five-sixths as long as head and a little more than one-third the 
width of head; terminal hairs weak and only about two-thirds the 
length of the tube; spines on sides of abdomen short and weak. 
Redescribed from four females. 
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Male.—Contrary to the usual rule, these two specimens are longer 
than the females, being 4.22 mm. (4.34 to 4.10 mm.). They are 
somewhat more slender, especially through the middle of abdomen. 
Heads about two and two-thirds times as long as wide; antenne longer 
than in female, about one and one-fifth times as long as head; relative 
lengths of segments as follows: 


A I lr oa ae le 
14 2) 42 38 29.5 21.5 14.5 15.5 


Prothorax nearly one-half as long as the head; fore femora consid- 
erably thickened (almost as broad as the head) and each fore tarsus 
bearing an extremely stout tooth; fore tarsi and inside of tibie yellow. 

Abdomen at second segment only two-elevenths as broad as long; 
tube three-fourths as long as head and very slender. 

Male newly described from two specimens. 

Food plants. Pinus Ops, Sunipne PHUS MITYINIANA, and Abies sp. 

Found on either green or dry branches in spring and early fall and 
hibernating under bark. 

[lubitat.—Near Washington, District of Columbia; Amherst, Massa- 
chusetts. 

UNCLASSIFIED DESCRIPTIONS. 


LIMOTHRIPS TRITICI (Fitch) Packard. 


** The females alone are winged, the males being wingless and closely 
resembling the larve. The body of the female is smooth and shin- 
ing, uniformly greenish yellow, with no other markings; the legs are 
a little paler toward the articulations. The antenne are eight-jointed, 
slightly longer than the head; the two basal joints are the largest; the 
three succeeding joints equal, regularly ovate, the sixth a little longer 
than the fifth; seventh and cighth minute, seventh a little shorter than 
eighth, each joint bearing four large bristles. This species differs 
from the European Z. cera/évm in having but eight joints, the seventh 
and eighth being minute, and with no intermediate short one, as 
described in the European insect. 

‘**The prothorax is square, the scutellum short, crescent-shaped, and 
the abdomen is long and narrow, smooth and shining, ten-jointed. 
Length, four one-hundredths of an inch, or less than half a line. 

** The larva (fig. 2) is entirely greenish yellow, the head and protho- 
rax of the same color as the rest of the body. The eyes are reddish. 
The feet and antenne are whitish, not annulated, as in Z. ceralium. 
The feet (tarsi) consist of but a single joint ending ina point. 

‘*The male differs from the larva in having two-jointed feet (tarsi) 
and seven-jointed antenne, those of the larva being four-jointed. The 
second joint is exactly barrel-shaped, with two ridges or lines sur- 
rounding it, third and fourth joints long, ovate, the third being a lit- 
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tle larger than the fourth, and with about twelve transverse lines, there 
being about eight on the fourth joint, from the end of which projects 
a remarkable tubercle; as seen in the figure. The fifth joint is square 
at the end, with about eleven transverse lines, and three or four stout 
hairs externally; sixth joint minute and spherical, while the seventh is 
three times as long as the sixth, and is finely striated, and with four 
unequal stout hairs. It is just twice the length of the female, meas- 
uring 0.08 inch.” 


THRIPS TRIFASCIATUS Ashmead. 


** Female.—Length 0.8 mm. Light brown; eyes strongly faceted, 
purplish-brown in certain lights; three basal segments of the abdomen 
above, dark brown; segments 4, 5, and 6 white; apical segments light 
brown, the sutures dusky; legs, except hind femora toward tips, white; 
wings linear, strongly fringed, without nerves, the ground color brown 
or fuscous, with three transverse white bands, i. e., the front wings 
have a white band at base, another at about two-thirds their length, 
and with the apices white. 

** Habitat.—Near Utica, Mississippi.” 


THRIPS SECTICORNIS Trybom. 


I have been unable to see the description of this species which was 
published in Ofversigt af k. Vetenskaps-Akademiens. Férhandlingar, 
1896, page 620. 

PHLCOTHRIPS MALI Fitch. 


‘**This insect measures only six-hundredths of an inch in length and 
one-hundredth in width. It is polished and shining, and of a blackish 
purple color. Its antenne, which are rather longer than the head and 
composed of eight nearly equal joints, have the third joint of a white 
color. The abdomen is concave on its upper side, and is furnished 
with a conical tube at its tip which has a few bristles projecting from 
its apex. The wings when folded are linear, silvery-white, and as 
long as the abdomen; they are pressed closely upon the back, spread- 
ing asunder at their bases, and appear like an elongated Y-shaped 
mark. Viewed from above, the head is of a square form, longer than 
wide. The first segment of the thorax is well separated from the 
second, is broadest at its base, and gradually tapers to its anterior end, 
where it is as wide as the head. The following segment is the broad- 
est part of the body and square, with its length and breadth equal.” 


PHLCOTHRIPS CARY Fitch. 


‘* This insect is 0.07 long, of a deep black color and highly polished. 
Its head is narrower than the thorax and nearly square. The third, 
fourth, and fifth joints of the antenne are longer than the others, yel- 
low, and slightly transparent; the last joint is shortest and but half as 


Proc. N. M. vol. xxvi—02-——14 











210 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL, XXVI. 


thick as those which precede it. The abdomen is egg-shaped, with its 
tip drawn out into a tube thrice as long as it is thick, with four long 
bristles at its end, and the abdomen is furnished with bristles at each 
of its sutures. The wings do not reach the tip of the abdomen. 
They are white and slightly transparent and fringed with black hairs. 
In its larva state it hasa more slender linear form witha dull greenish 
yellow head, a white thorax witha broad black band anteriorly, a pale 
red abdomen with a black band at its tip, and whitish legs.” 


FOSSIL THYSANOPTERA. 


Tiny though they are, these insects are not unknown as fossils. The 
White River deposits are the only ones in this country from which they 
are yet known. Three species, representing as many genera, have been 
found there in Tertiary rocks, and have been described by Dr. S. H. 
Scudder (174, 336), whose descriptions of these insects follow. The 
last two genera are extinct. Of the genus Melanothrips, no living 
representative has as yet been found in this country, though a species 
of this genus is known in Europe. 


MELANOTHRIPS EXTINCTA Scudder. 


Melanothrips extincta Scupper, Bull. U. 8. Geol. Geog. Surv. Terr., I, 1875, p. 221; 
Rept. U. 8S. Geol. Surv. Terr., XIII, 1890, p. 371. 

‘** Head small, tapering; the only appendages visible are the antenne; 
these are only sufficiently preserved to recognize that they are very 
long and slender, longer than the thorax. The thorax is rather small, 
quadrate; wings nearly as long as the body, fringed on the costal 
border as in Palxothrips fossilis. The abdomen is composed of only 
eight joints, but is very long and very tapering, fusiform, the last joint 
produced, as usual in the Physapods; the third joint is the broadest; 
of the wings only the costal border and a part of one of the longi- 
tudinal veins can be seen; there are no remains of legs. 

‘**Length of body, 2.2 mm.; of antenne, 0.8 mm.; of head, 0.14 mm. ; 
of thorax, 0.5 mm.; of abdomen, 1.56 mm.; greatest breadth of 
abdomen, 0.5 mm. 

‘“Chagrin Valley, White River, Colorado. One specimen, W. 
Denton.” 


Genus LITHADOTHRIPS Scudder. 


Lithadothrips Scupper, Bull. U. 8. Geol. Geog. Surv. Terr., I, 1875, p. 221; Rept. 
U. 8. Geol. Surv. Terr., XIII, 1890, p. 372. 

‘*Allied to Melanothrips Haliday. The head is large, broad, globose; 
the eyes exceedingly large, globose, each occupying on a superior 
view fully one-third of the head; the antenne very slender, equal, as 
long as the thorax, the joints eight or nine in number, cylindrical, 
equal, scarcely enlarging toward their tips. The prothorax is no 
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larger than the head, of equal breadth with it, the whole thorax shaped 
as in Paleothrips. Only fragments of the wings remain, sufficient to 
) render it probable that they agree well with the character of the group 

to which Melanothrips and Molothrips belong. The legs resemble 

those of Paleothrips, but are slender and appear to be rather profusely 
supplied with hairs. The abdomen differs considerably in the two 
specimens referred to this genus. In one it is very broadly fusiform, 
> the tip a little produced, nine joints visible, the apical furnished with 
a few hairs, and bluntly rounded at the tip; the other has the sides 
equal, the apex not at all produced, but very broadly rounded, only 
seven or eight joints vaguely definable. 


ee. 


A single species is known.” 
LITHADOTHRIPS VETUSTA Scudder. 


Lithadothrips vetusta Scupprr, Bull. U. 8. Geol. Geog. Surv. Terr., I, 1875, p. 222; 
Rept. U. 8S. Geol. Surv. Terr., XIII, 1890, p. 372. : 


— | “ 
= 
NS TT 


os ‘**The specimens, both of which represent the upper surface of the 
body with fragments and vague impressions of the members, are too 
poorly preserved to add anything to the above description of their 

generic features, excepting the following measurements: 


1; ** First specimen.—Length of body 1.76 mm., of antenne 0.6 mm., 
> of thorax 0.6 mm., of abdomen 0.87 mm.; breadth of head 0.28 mm., 

e: 4 of thorax 0.52 mm., of abdomen 0.56 mm.; length of fore femora, 0.37 

ry mm. ?; breadth of same, 0.14 mm.; length of hind femora, 0.42 mm. ; 

il. | breadth of same, 0.13 mm. 

al ** Second specimen.—Length of body 1.96 mmn., of antenne 0.76 mm., 

ly of thorax 0.56 mm., of abdomen 1.10 mm.; breadth of head 0.38 mm., 

nt of thorax 0.59 mm., of abdomen 0.59 mm. 

st: ** Fossil Canyon, White River, Utah. ‘Two specimens, W. Denton.” 

gi- 


Genus PALAOTHRIPS Scudder. 


ne: Palwothrips ScuppeEr, Bull. U. 8. Geol. Geog. Surv. Terr., 1, 1875, p. 222. 

of “This genus is allied to olothrips Haliday. The head is small, 
globose; eyes rounded, much smaller than in Lithadothrips; antennz 

W. | slender, fully as long as the thorax, not more than seven jointed, the 


joints cylindrical, subequal. Prothorax considerably larger than the 
head, the thorax as a whole very large, stout, and tumid; fore femora 
very stout, scarcely more than twice as long as broad; fore tibiz also 


me stout, a little longer than the femora; the other legs are moderately 

stout, long, reaching beyond the tip of the abdomen, with a few scat- 
—? tered, rather short, spinous hairs; the hind tarsi three jointed, the last 
aoe joint smaller than the others, and altogether two-sevenths the length 
’ > of the tibie. Fore wings unusually broad, broadest apically, where 
cal, 


their breadth more than equals one-fourth of their entire length, pro- 


_ vided with two longitudinal veins, dividing the disk into three nearly 
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equal portions, connected in the middle by a cross vein, and with 
either border by other cross veins at about one-third and two-thirds of 
the distance from the base to the tip of the wing; the wing is heavily 
fringed, especially along the hind border. Hind wings veinless, nearly 
as long, and at the tip near!y as broad, as the fore wings. Abdomen 
nine jointed, half as long again as the thorax, rather tumid, scarcely 


2 
79 


or not at all produced apically. 
PALZZOTHRIPS FOSSILIS Scudder. 


Palxothrips fossilis Scupper, Bull. U. 8S. Geol. Geog. Surv. Terr., I, 1875, 
pp. 222-223.—Zrirret, Handb. d. Paleontology, I, Pt. 2, 1885, p. 784, 
fig. 999; Rept. U. S. Geol. Surv. Terr., XIII, 1890, pp. 373-374. 

**Head small, tapering a little in front, where, however, it is broadly 
rounded. The antenne are certainly seven jointed, and none of the 
apical joints show any indication of being connate, the last joint being 
of the same length as the two preceding it, tapering, and bluntly 
pointed; none of the joints show any enlargement in the middle, but 
the middle joints are slightly larger at the distal extremity than at the 
base; they appear to be destitute of hairs. The prothorax is sub- 
quadrate, a little broader than long, with rounded sides; the fore 
femora are unusually stout, as long as the width of the prothorax. 
The longitudinal veins of the fore wings approach each other somewhat 
abruptly in the middle, where they are united by a cross vein, and at 
the tip of the wing they curve away from each other; the two cross 
veins on the lower third of the wing are, respectively, slightly farther 
fromthe base of the wing than the corresponding veins of the upper 
third; the fringe on the posterior border is largest near the tip of the 

g, where the hairs are about three times as long as those on the 
costal border. The first hind tarsal joint is scarcely longer than broad, 
cylindrical; the second of about the same length, but decidedly broader 
at apex than at the base; the apical joint is nearly globular, smallest 
at base, as large in the middle as the base of the other joints. There 


wing 


are a few hairs at the tip of the abdomen and a few short ones on the 
hind tibiz; the apical ones stouter than the others, resembling spines; 
but the insect appears to have been unusually destitute of hairs, 
excepting on the wings, where not only the edges but also all the 
veins are fringed. 

**Length of body 1.6 to 1.8 mm.; of antenne 0.58 mm.; of fore 
femora 0.32 mm.; breadth of same 0.14; length of fore tibize 0.32 
mm.; of hind femora 0.38 mm; breadth of same 0.11 mm.; length of 
hind tibie 0.42 mm.; of hind tarsi 0.12 mm.; of fore wings 1.4 mm.; 
of hind wings 1.27 mm.; greatest breadth of fore wings 0.37 mm.; 
length of prothorax 0.16 im.; breadth of same 0.32 mm.; length of 
whole thorax 0.64 mm.; of abdomen 0.92 mm.; greatest breadth of the 
same 0.37 mm. 

** Fossil Canyon, White River, Utah. W. Denton.” 
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GENERAL CONSIDERATIONS. 


As has been shown in Jordan’s conclusion in regard to the system- 
atic position of this group (see p. 82), Thysanoptera have branched off 
from the line of the Orthoptera-Hemiptera and resemble the Homop- 
tera more closely than they do any other group. 

Starting with a given form which we may call Prothysanopteron, | 
helieve that changes in the degree of development of any of its organs 
must be correlated with changes in its habits and environment. What 
was Prothysanopteron like‘ Judging from its line of phyllogeny, it 
must certainly have been an active running and flying insect, having 
elongated mouthparts which were probably becoming suctorial in 
function and bearing near the other extremity of the body a saw-like 
ovipositor. Having these organs which would be concerned in the 
chief relations of its life to its environment—nutrition, locomotion, 
and reproduction —what can we infer as to the habits of that primi- 
tive insect? It fed externally wpon the juicy parts of plants, probably 
, puncturing them with its elongated mouthparts and sucking up the 

exuding juices. It flew from flower to flower or tree and ran about 
actively thereupon. In the tissue of its food plants it deposited its 
eggs, cutting the necessary slits for them with its saw-like ovipositor. 


_eneen aT TNE 


) Its legs, used chiefly in running or crawling, would present few, if 
» any, modifications, while its wings, though surely slender, were prob- 
: ably broad as compared with those found in the order to-day, and the 
: hairs which happened te stand along their edges had begun to elongate 
so as to compensate, in some degree, for the narrowness of the mem- 
5 branes. With such an insect and such habits as this hypothesis sug- 
5 ; gests, if we can name reasonable changes in habits which, acting im 
. accordance with the laws of Nature as we know them to be acting 
r to-day, will produce the various forms of insects which we now include 
t in this order, we feel that our hypothesis can be as well sustained as 
e any such hypothesis with reference to primitive forms is capable of 
e heing. 
2 If some of the descendants of our external-feeding Prothysanopteron 
:, in their struggle for existence should, in the course of numerous gen- 
e erations, acquire a habit of feeding in some well-protected part of the 
2 plant, e. g., inside the closely rolled central leaves of Vweca filamentosa, 
e where they would be comparatively safe from the attacks of their ene- 
2 mies (a change of habit easily produced by natural selection), then, 
of this environment being favorable, they would no longer find as fre- 
5 quent or as urgent use for their wings and legs as had their ancestors, 
a and they would be favored by remaining in a very restricted place. 
of As a result, wings would degenerate from disuse, and the movements 
ne of the insects upon their feet would become slower. Wings might, 


and probably would, be a distinct disadvantage in such a restricted 
habitat, so that many influences would tend toward their reduction, 
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which, however, could not be complete without entailing a decided 
disadvantage to the species by hindering its spread to other food plants. 
Nature has established her line of equilibrium somewhere between the 
two extremes, and we have a majority of short-winged individuals 
favored by the absence of long wings, but yet in nearly every species 
will be preserved in some sex, generation, or individuals fully devel- 
oped wings to assist in the spreading of the species. This line of 
**balance” will be affected by nearly every habit of the species, so that 
we may naturally expect to find it in different places in species having 
different habits, and such is indeed the case. (See p. 105.) 





Such a change of habit from frequenting an exposed to a protected 
feeding ground would affect other organs than the wings. There 
would no longer be any need of embedding the eggs for protection, 
and should the atmosphere prove sufficiently moist, they would 
undoubtedly develop though laid upon the surface of the leaf or stem. 
This would save much of the energy of oviposition, and in the course 
of time the practice of embedding the eggs would cease altogether. 
Having now no use for the ovipositor, that, too, would degenerate 
from disuse till, at most, a mere vestige would remain of this origi- 
nally well-developed organ. Some such course of development I be- 
lieve to have taken place in the Phleothripide, and the chitinous rod 
now found on the underside of the ninth abdominal segment just in 
front of the sexual opening seems best explainable as the remaining 
vestige of the former ovipositor. (See Plate X, fig. 115.) As the 
ovipositor hecame weaker and weaker other changes correlated to this 
must have been in progress. The sheath which had contained the 
ovipositor, being no longer needed, would naturally become closed up. 
The ventral plates which had previously disappeared to provide room 
for the sheath would not again develop, but the edges of the dorsal 
plates closing around still further would meet on the ventral line 
forming the tube of the Tubulifera. At the same time the sexual 
opening seems to have moved backward till it reached the hind part 
of the ninth segment, where it is now found. 

Other modifications of the Prothysanopteron, found in the Tubulif- 
era (mainly), may logically be traced to this one change of habit. I 
refer to the trapezoidal form of the prothorax, the enlargement of 
the fore legs, and the development of a tooth upon the fore tarsus 
which thereby has lost one segment in a large number of forms, also 
the flattened character of the body, and possibly its elongation. 

In regard to the modifications of the prothorax and the fore pair of 
legs, it is very evident that they may all be related to the one simple 
change of habit in regard to the place of feeding, which has been 
assumed. Naturally considerable effort would frequently, perhaps 
usually, be required to drag their bodies through such narrow places 
as those in which they lived. Any variation in the line of a more 
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powerful development of the muscles of the fore legs or of any modifi- 
sation of the tarsus which would tend to give a firmer hold in crawling, 
being favorable to the insect, would be preserved by natural selection, 
and thus in the course of many generations the tarsal tooth and the 
powerful, thickened femora of most Tubulifera would be developed. 
There would also be a correlative broadening and flattening of the 
prothorax, which would necessarily result in pushing farther apart the 
fore cox, which are attached to its hind angles. The logical result of 
these changes is the trapezoidal form of the prothorax always found 
in those species having such thickened femora and well-developed 
tarsal hooks. 

The elongation and flattening of the body are doubtless referable in 
some degree to the same change in the conditions of external life, for 
such a changed form would certainly have been favorable to its pos- 
sessors, and we are surely safe in assuming that the favorable changes 
are the ones which have been preserved, while the unfavorable ones 
have been eliminated. We do not presume to say that all the descend- 
ants of Prothysanopteron followed this suggested line of change; some 
of them certainly may have done so. Neither do we presume that all 
the descendants of those which did follow some such line of develop- 
ment would continue in an even similar environment till all the modi- 
fications which have been named had been accomplished. We have 
just as much reason to expect a change of environment anywhere along 
the phyllogenetic line as at its beginning, and such changes certainly 
must have taken place. What would be the result if this were the 
case? Different environments acting upon different subjects, or even 
upon like subjects, would favor entirely different variations. Struc- 
tures which had become developed during the changes subsequent to 
Prothysanopteron might be lost, but those that had been lost could 
never again be developed in their original form; e. g., tarsal teeth 
and thickened femora might develop and then disappear, but an ovi- 
positor of the original type would never again be found in the Tubu- 
lifera. We would expect then that the descendants of Protubuliferan 
would vary in habits, habitat, form, and life rather than in the tubu- 
lar nature of the terminal segment of the body. Such is indeed the 
case, and so while there do take place great modifications of each 
organ, the presence of the tube is constant. We feel justified in con- 
cluding that the family Phleothripide has now diverged far more 
widely from Prothysanopteron than has either of the families of the 
Terebrantia. 

The two families constituting the suborder Terebrantia resemble 
each other quite closely in many respects. We find between them no 
such marked points of difference as we do between each of them and 
the Phleothripide. The principal differences which do exist are 
mainly various modifications of the same organ, and the most impor- 
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tant structures which we must notice are the antenne, wings, and ovi- 
positor. What are the chief points of difference that we find in the 
structure of these organs¢ Only a modification in the structure of 
each organ has taken place. In Molothripide we find always nine 
segmented antenn, comparatively broad wings, which are rounded at 
their extremities, and have, in the fore wing, the fore fringe and 
the spines along its veins very weakly developed, a strong ring vein, 
two longitudinal veins, and four or five cross veins, and finally a 
strongly developed ovipositor, which curves upward toward the tip of 
the abdomen. In Thripide we find antenne with from six to eight 
segments, wings which are nearly always slender and quite sharply 
pointed at their tips; that in the fore wing the fore fringe and numer- 
ous spines along its veins are nearly always well developed, two 
(sometimes only one) longitudinal veins are present, the ring vein is 
rarely strongly developed, cross veins are absent or but slight traces 
of them occasionally appear, the ovipositor is moderately well devel- 
oped in most cases, but sometimes is small, weak, and functionless, 
though it is always plainly present and curves downward away from 
the tip of the abdomen. 

Between these two families we shall find it much more difficult to 
decide just what influences may have favored the development of the 
differences noted. Certainly many influences were concerned, and 
they could not have been of such a nature as to favor such radical 
changes as have resulted in the development of the Tubulifera. Rather 
than attempt to outline these varied influences and their probable 
results, we prefer, in this case, to base our conclusions upon the gen- 
eral tendencies which now appear to be acting, and which we may 
reasonably assume to have been acting in the same way during much, 
perhaps all, of the past history of this suborder. 

We have shown that Phleothripide have diverged more widely from 
Prothysanopteron than have any other members of the order. A 
comparison of the antenne in the three families will aid us in deter- 
mining the order in which the families must be arranged. In the 
Phiceothripide these organs are always eight segmented. The inter- 
mediate segments are, as a rule, much thicker in the middle than at 
the ends, and are sometimes rounded. Stout spines are borne around 
the apical thirds of segments two to six, inclusive, and more slender 
spines are more generally distributed over the last two segments. A 
whorl of small spines stands also around the first third of each segment 
from three to six, inclusive, and simple, stout, specialized sense cones 
are borne at about the outer third of these segments in most cases. 
The antenne of Thripide consist of from six to eight segments, of 
which the intermediate ones are always considerably thicker in the 
middle than at their ends. Stout spines are usually present around 
the apical ends of segments two to five inclusive. More slender spines 
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are generally distributed over segments six, seven, and eight, and 
from three to five whorls of small spines are often discernible around 
the middle half of each intermediate segment. Sense cones are found 
upon segments three to six, inclusive; in some cases these are all sim- 
ple, though in the majority those upon segments three and four are 
double or crescentic in form. The antenne of Molothripide have 
always nine segments, of which the intermediate ones are always much 
elongated and regularly cylindrical in form. Stout spines are found 
only around segment two, while the remaining segments, except the 
basal, are thickly set with small spines, which are irregularly, but 
generally distributed. Of these last two types of antenna, that of 
Thripide unquestionably approaches more closely to that of Phleo- 
thripide. Granting that the latter exhibits the extreme degree of 
divergence from the original type, we must place Thripide next, and 
this leaves the antenna of olothripide as resembling most closely 
that of Prothysanopteron. 

If we examine the wings in like manner, we shall find that both 
pairs of those of Phleothripide are similar in form, long, slender, and 
rounded at their ends. Ring vein and cross veins have entirely disap- 
peared. Each wing has only one longitudinal vein, which is median 
and though quite strong at its base usually disappears before the mid- 
dle of the wing. The fringes upon both margins are equally well 
developed and quite similar in all respects. The membrane of the 
wing is smooth and the veins are not set with spines except for about 
three, which usually stand near the base of the vein in the fore wing. 
Thripide have wings which differ in many regards from those of 
Phiceothripide just described. The fore and hind winys are dissimi- 
lar in many respects. They are both, however, long, very slender 
(except the fore wing of Purthenothrips), and sharply pointed at the 
tips. The fore wing is always somewhat stronger than the hind wing 
and has more veins and heavier fringes. There are usually present in 
it two fully developed longitudinal veins (sometimes only one), and 
these disappear before reaching the end of the wing. The ring vein, 
though very strong in the one species of /’arthenothrips, is weakly 
developed in most species and in some is hardly distinguishable. 
Traces of cross veins can sometimes be seen, but they are never 
strongly developed except the one between the two longitudinal veins 
at the first third of the wing. While entirely absent (with the excep- 
tion named as strongly developed) in most species, there may occa- 
sionally appear individuals having wings which show traces of cross 
veins, and it is very significant that these always occur at just the 
same positions in the wing as are occupied by the cross veins of Molo- 
thripide, which will be more fully described in connection with that 
family. The hind wing has one longitudinal vein which is median, 


but no ring or cross veins are present. Fringes usually occur upon 
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both margins of both wings, but are different upon the two margins, 
the fore fringe being single, shorter, and usually stouter than the hind 
one. The veins of the fore wing alone bear more or less strongly 
developed spines which upon the costa may even take the place of the 
fringe. The membranes of both wings are thickly set with very 
minute, microscopic spines. In Molothripide we find wings which 
ure long, comparatively broad, and rounded at their extremities. 
Here also the fore and hind wings are dissimilar in many respects, 
the fore wing being stronger and far more heavily veined. The 
fore wing has always a strongly developed ring vein,“ two longitudinal 
veins which extend throughout the wing and unite with the ring vein 
on each side of the tip, and four or five well-developed cross veins 
situated as described on p. 129. The hind wings have no fully devel- 
oped longitudinal vein and no trace of cross or ring veins. No fringe 
is developed on the front margin of the fore wing and only a very 
short, weak fringe is here present upon the hind wing. The veins of 
the fore wing bear only short spines and the membranes of both wings 
are thickly set with small spines which, though minute, are larger 
than the similar spines in Thripide. 

Comparing now these three types of wing point by point, and bal- 
ancing the weight of evidence, we are led to the conclusion that o- 
lothripide and Phlceothripide stand at the extremes in respect also to 
their wings, with Thripide somewhere between them but nearer to the 
former than to the latter group. The strong, constantly developed 
ring vein of olothripide has become much weaker or entirely dis- 
appeared among Thripide, while in the widely divergent Phleothrip- 
ide no trace of it is found. Cross veins are also disappearing in 
Thripidw, and their occasional presence in much the same position in 
the wing as in olothripide suggests the idea that they are under- 
going degeneration and that this process has gone farther in some 
species than in others. In olothripide the longitudinal veins join 
the ring vein near the tip, in Thripide they do not reach this point but 
taper out and disappear before the tip, while-in Phlaothripide they 
rarely reach beyond the middle of the wing. The microscopic spines 
upon the membranes and the comparative development of the fore 
fringes both point to this same relation of the families. In only one 
character do the wings of the extreme groups closely resemble each 
other—this is in the broadly rounded tips. The Phleothripide being, 
as we have seen, the most widely divergent group, we must conclude 
that, so far as wings are concerned, those of Molothripide resemble 
most closely the wings of Prothysanopteron. 

In regard to the ovipositor but little will need to be said. It is 
always found more strongly developed in olothripide than in Thrip- 


“This heavy ring vein is a most remarkable character and, so far as the writer can 
learn, nothing like it is found in any other order of insects. 





| 














| 





No. 1310. NORTH AMERICAN THYSANOPTERA—HINDS. 219 


idee, while in Phleeothripide it is entirely wanting. Moreover, there 
exists in Thripide a wide variation in the degree of its development, 
as has already been shown. So in this respect, also, we must place our 
three families in the same relation to each other, and if Prothysanop- 
teron possessed an ovipositor, as we can not doubt from its phyllogeny 
must have been the case, the well-developed organ found in olo- 
thripide must very probably approach most closely to the primitive 
form. 

Summarizing the conclusions which we have now reached, we find, 
first, that the Tubulifera (Phlceothripide) have diverged more widely 
from Prothysanopteron than have either of the families of the Tere- 
brantia. Second, a comparative consideration of antenne, wings, and 
ovipositor shows that ‘Kolothripide and Phleothripide present the 
extreme types of these structures found in the order. Therefore we 
conclude that the olothripide most nearly preserve the characters 
present in the Prothysanopteron ancestor of this order. From this it 
appears that the descendants of Prothysanopteron early divided into 
two main groups, one of which diverged widely from the original form 
and has developed the Tubulifera of to-day. The other of these 
groups continued nearly along the original line, but in time it divided 
again and a group (Thripide) branched off, taking in some respects the 
direction of Phleeothripide, while in the majority of characters it fol- 
lowed a line of its own. The group which still continued most nearly 
in the original direction includes the insects which we now place in 
the family .Holothripide. 
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a Gait penne ecniwawes 18] 
GOR ta suetd as ones Ciwekcaeal 162 
SE exdlid nate een denwancous 162 
GE naswildoannbduekaveunncade 150 
capilare Sehe dee cece e oen6es 66ese 137 
GE Stake seadacsuncaseeenias 181 
CI aicicccccwisstecinxseans 181 
CUNY fiettiiccnccedincsiencs 129, 181 
Can eek aindecinedcccnccede 135 
Ce Hadid cipiaccetekedssaleeen 173 
Cr TCT Ter 150 | 
IU eilgndn cnc swicesnnwann 181 | 
CRE vince caciccnnswnt 173 
IE dana aekcddededon<neeuss 181 
CEE é oc Cecsaksnanedeeeub ee 145 
clover .... 129, 130, 135, 145, 150, 181, 197 
CO incest wessenwnsdan theta 129 
CITIION Sa onde cececsescssssuaus 162 
SO se oe ckca sew dee codes 150, 181 | 
GOT ooeG bese mtandcustesotcases 156, 185 
SUIOUNE sods cones censcsaceees 158 
CIID ose cc cdlassacpannceas 181 
COME 6 iaek So cccawsstcueisaes 173 
RPO Gddaksict Nwedgredscossceuee 170 | 
OUP sks dasaccccwsccceneveess 162 
WIR obsk ccancevavnd 146, 173, 181 | 
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a Se ae 150, 181 
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WE ON 2 oe ee easee 173, 177 
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Se OO oo feiccccadstceddat 150 
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i eiteticinicmicnncatadcamenes 170 
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SII «iia 4le Kad we 150, 181, 195 
GOIN ncisicnwontxaxscumdaens 73 
grandiflora Scococceceoceseosseedséos 173 
CG o bt Miccienvucawdienaceetane 206 
grass ..... 146, 155, 160, 172, 185, 192, 198 
GG vc itiddciedeetnueds 129, 132, 135, 
143, 150, 156, 167, 185, 189, 197, 205 
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EXPLANATION OF PLATES. 


In the figures of wings of species of Terebrantia the hind fringes are not fully represented on 


account of their great length. 


PLATE I. 


Fig. 1. olothrips fasciatus Linnzeus. 
: 62 
female. 7. 


3. Aolothrips fasciatus, end of abdomen of female. 


4. Bolothrips bicolor, new species. 


62 


female. 


2. Alothrips fasciatus, left fore wing of female. 


Alothrips bicolor, end of abdomen of female. 


Head, prothorax, antennze, and fore legs of 


62 


Head, prothorax antenn, and fore legs of 
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Fig. 6. 


3. Eolothrips bicolor, anterior part of abdomen at junction with metathorax 
: . : . 85 

; showing first abdominal segment of male. ~ 

5 

) 7. .Kolothrips bicolor, end of abdomen of male. ‘ 

) ee ' 2 

) 8. Holothrips bicolor, left antenna of male. i 


bo 


9. Fore.tarsal hook present in both sexes of Molothripide. 
, . ‘ ; . ; — 85 
10. Limothrips avenv, new species. End of abdomen of female. T’ 
) . . ; ; 85 
. 11. Limothrips avenx, end of abdomen of male. r 
) . . . - . 2 
| 12. Limothrips averz, right fore wing of female. — 
) 
' 
) | PLATE Il. 
: | 
l - . ° ° : . ; . 85 
Fig. 13. Limothrips avenx, new species. End of abdomen of female. i’ 
| 14. Chirothrips manicatus Haliday. Head, prothorax, antenne, and legs of 
» ~ 
y 107 
) female. TT 
| ial ; 107 
; 15. Chirothrips manicatus, end of abdomen of male. ™ 
f 
) . . . - . . _ ? 
) 16. Chirothrips manicatus, left fore wing of female. — < 
3 17. Chirothrips crassus, new species. Head, prothorax, and antenni of female. 
2 107 
3 = 
) — ‘ : as 107 
. 18. Chirothrips crassus, end of abdomen of female. ‘ 
3 P , ; ‘ 7 
' 19. Chirothrips crassus, head, prothorax, antennie, and fore legs of male. 107 
$ i ; ; 107 
, 20. Chirothrips crassus, end of abdomen of male. . 
> 21. Chirothrips obesus, new species. Head, prothorax, antenme, and fore legs ol 
) . 07 
F female. 10% 
) 1 
oye , ' ie 107 
22. Chirothrips obesus, end of abdomen of female. 7 
Baa ; os ay ; a 07 
. 23. Sericothrips variabilis (Beach). Left fore wing of female. 107 
PLATE IIL. 
f 
Fig. 24. Sericothrips variabilis (Beach). Head, prothorax, and antenne of female. 
107. 
1 
25. Sericothrips variabilis, end of abdomen of female. 107, 
id cian sl 107 
f 26. Sericothrips variabilis, end of abdomen of male. . 
, 
27. Sericothrips cingulatus, new species. Head, prothorax, and antes: of 


107, 


female. i 
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Fig. 28. Sericothrips cingulatus, end of abdomen of female. 107, 


29. Sericothrips cingulatus, end of abdomen of male. wer 
30. Pseudothrips inequalis (Beach). Head, prothorax, antenne, and fore legs of 


female. 107. 


31. Pseudothrips inequalis, end of abdomen of female. 107, i 
29 Pep Si ac = 4 . 107 
32. Pseudothrips inequalis, right fore wing of female. Sy 
33. Euthrips nervosus (Uzel). Head, prothorax, antennz, and fore legs of 
62 : 
female. - 
62 
34. Puthrips nervosus, end of abdomen of female. 7 : 
§ 
PLATE IV. 
LATE IV : 
, ; ‘ i 32 2 
Fig. 35. Euthrips nervosus (Uzel). Right fore wing of female. — i 
: 
36. Euthrips tritici (Fitch). Head, prothorax, antenne, and fore legs of female. 4 
107 § 
1 


37. Euthrips tritici, end of abdomen of female. wy. 

38. Euthrips tritici, end of abdomen of male. ~, 
H 

4 . ‘ uss . \s ° 85 ‘ 

39. Puthrips tritici, left fore wing of femaie. . é 


40. Euthrips fuscus, new species. Head, prothorax, antenne, and fore legs of 


female. 107 


41. Kuthrips fuscus, end of abdomen of female. = 
42. Scolothrips 6-maculatus (Pergande). Head, prothorax, antenn, and fore 


legs of female. 107, 


43. Scolothrips 6-maculatus, end of abdomen of female. 10, | 
44. Scolothrips 6-maculatus, end of abdomen of male. 107, 
45. Scolothrips 6-maculatus, right fore wing of female. ais 


PLATE V. 


Fig. 46. Raphidothrips fuscipennis, new species. Head, prothorax, antenne, and fore 


legs of female. 1” 
; el AD 4 : 85 
47. Raphidothrips fuscipennis, end of abdomen of female. 1 
; sl RM : ‘ 85 
48. Raphidothrips fuscipennis, left fore wing of female. ’ 
49. Anaphothrips striatus (Osborn). Head, prothorax, and antennze of female. 
85 
r’ 


85 
50. Anaphothrips striatus, end of abdomen of female. _ 




























































Fig. 57. 


& 59. 
60. 


61. 


62. 


e 65. 


67. 


68. 


Fig. 69. 


re 


70. 


le. 


. s ; 107 
. Aptinothrips rufus, end of abdomen of female. - 
; . , ; — i 107 
Aptinothrips rufus var. connatticornis Uzel. Antenne of female. a 
Heliothrips femoralis Reuter. Head, prothorax, antenne, and fore legs of 
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85 
r” 
Aptinothrips rufus (Gmelin). Head, prothorax, and antennz of female. 
107 
. 


Anaphothrips striatus, right fore wing of female. 


32 


female. 


Heliothrips femoralis, end of abdomen of female. 


PLATE VI. 
4 


Heliothrips femoralis Reuter. Left fore wing of female. - 


Heliothrips fasciapennis, new species. Head, prothorax, and antenne of 


female. 107 , 


. : = , a 107 

Heliothrips fasciapennis, end of abdomen of female. = 
i il a sd 167 
Heliothrips fasciapennis, right antenna of female. os 
85 


Heliothrips fasciapennis, right fore wing of female. {- 


Parthenothrips dracanz (Heeger). Head, prothorax, antennz, and fore legs 


ol 62 
of female. i 
; : ai 62 
Parthenothrips dracenz, end of abdomen of female. +: 
213 
Parthenothrips dracenx, portion of reticulation from head of female. ~| 
62 


Parthenothrips dracanx, left fore wing of female. i 


Thrips perplecus (Beach). Head, prothorax, antennze, and fore legs of 


: 107 
female. es 
: ve 107 
Thrips perplexus, end of abdomen of female. - 
107 
Thrips perplexcus, left fore wing of female. _ 


PLATE VII. 

Thrips tabaci Lindeman. Head, prothorax, antenne, and fore legs of | 
107 

- 


Thrips tabaci, end of abdomen of female. 


female. 


107 
Thrips tabaci, left fore wing of female. 


Anthothrips niger (Osborn). Head, prothorax, and fore legs of female. 


Anthothrips niger, end of abdomen of female. 


Anthothrips niger, left antenna of female. eo 
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eae ‘ ; ‘ . Pi 62 
Fig. 75. Anthothrips niger, left fore wing of female. . 


76. Anthothrips verbasci (Osborn ) 


Head, prothorax, antennz, and fore legs of 
50 


female. 


” 
Anthothrips verbasci, end of abdomen of female. 50 


5 ae cng 85 
Anthothrips verbasci, left antenna of female. : 


Trichothrips beachi, new species. Head, prothorax, antennze, and fore legs 


te 50 
of female. 2 


PLATE VIII. 


Trichothrips beachi, new species. End of abdomen of female. A 


Trichothrips ambitus, new species. 
50 


Head, prothorax, antennz, and fore 


femora of female. 


ied : : : oa 50 
Trichothrips ambitus, end of abdomen of female. i" 
33. Cephalothrips yucce, new species. Head, prothorax, antennze, and fore legs 


of female. 50. 


Cephalothrips yuccx, end of abdomen of female. 


50 
r° 


Phleothrips pergandei, new species. 


Head, antennze, prothorax, and fore legs 
50 


of female. 


6. Phleothrips pergandei, end of abdomen of female. 


Phleothrips uzeli, new species. Head, prothorax, antennze, and fore legs of 


aU 
male. ; 


Phleothrips uzeli, end of abdomen of male. 


; : j le ‘ ‘“ 85 
Phleothrips uzeli, under side of right fore leg of male. . 


Phleothrips uzeli, wpper side of left fore leg of male. ;, 


PLATE IX, 


Phleothrips uzeli, new species. Head, prothorax, antennze, and fore legs of 


: 50 
female. ? 


Phleothrips uzeli, end of abdomen of female. 


Acanthothrips magnafemoralis, new species. Head, prothorax, antenne, and 
50 
T° 
; = , : ‘ 50 
Acanthothrips magnafemoralis, end of abdomen of male. —. 
1 
5. Malacothrips zonatus, new genus and new species. Head, prothorax, 


fore legs of male. 


antenne, and fore femora of male. 


Malacothrips zonatus, end of abdomen of male. » 
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Fig. 97. Malacothrips zonatus, head, prothorax, antennze, and fore legs of fe- 
50 
i” 


. Malacothrips zonatus, end of abdomen of female. 


male. 


50 


. Eurythrips ampliventralis, new genus and new species. Head, thorax, and 
. 


a 


fore legs of female. 
Eurythrips ampliventralis, end of abdomen of female. 
Eurythrips ampliventralis, left antenna of female. 


PLATE X. 


Eurythrips osborni, new genus and new species. Head, prothorax, anten- 


. 4 62 
nz, and fore legs of female. 


) 


r 
Cryptothrips aspersus, new species. Head, prothorax, and fore legs of 
50 


Eurythrips osborni, end of abdomen of female. 


female. 


Cryptothrips aspersus, end of abdomen of female. 


. Cryptothrips aspersus, right antenna of female. 
. Idolothrips coniferarum Pergande. Head, prothorax and fore legs of 


male. 


Idolothrips coniferarum, end of abdomen of male. 
. i . o£ 33 
Idolothrips coniferarum, head, prothorax, and fore legs of female. . 


Idolothrips coniferarum, right antenna of female. 


Thrips tabaci, longitudinal-vertical section through anterior part of body 
showing form of head and thorax and position of nervous system and 

83 

” 

Anaphothrips striatus, surface view of stigma from first abdominal seg- 

716 

i 

Anaphothrips striatus, cross section through stigma from first abdominal 

716 

rT 

Anthothrips verbasci, under side of last two abdominal segments of male; 


alimentary canal. 


ment. 


segment. 
. . 4 

A, notch in base of tube. 
. Anthothrips verbasci, under side of last two abdominal segments of female; 


— 62 
A, chitinous rod. 


PLATE XI. 


— 
Fig. 116. Kolgthrips fasciatus, dorsal view of pterothorax of female. + Al, first 


abdominal tergite; A2, second abdominal tergite; M1, mesoscutum; M2, 
metascutum; M3, metascutellum. 


Proc. N. M. vol. xxvi—02——16 
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120. 


124. 


126. 


127. 


Fig. 117. 


118. 


119. 
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Holothrips fasciatus, ventral view of pterothorax of female. +. C, coxa; 


ET, endothoracic invaginations; MS, mesosternum; MT, metasternum; 
$1, first abdominal sternite; 82, second abdominal sternite; T, trochanter. 


. . - . . . . ? » 
Heliothrips femoralis, dorsal view of pterothorax of female. + Al, first 


abdominal tergite; A2, second abdominal tergite; M1, mesoscutum; M2, 
metascutum; M3, metascutellum. 


; ae : 7 - 62 > 
Heliothrips femoralis, ventral view of pterothorax of female. . ET, en- 


dothoracic invaginations; MS, mesosternum; MT, metasternum. 


Anaphothrips striatus, face of female. . EC, endocranial thickening at 


base of mouth cone; LI, labium; LP, labial palpi; LR, labrum; MD, 
mandible; ML, internal piercing lobe of maxilla; MP, maxillary palpi; 
MX, maxilla. 


Anaphothrips striatus, side view of end of abdomen of female; ovipositor 


: om ‘ 7 
lowered into position for use. we 
; ; : - ‘ : 28 a 

HKolothrips bicolor, under side of antennal segments two to five. - T SA, 
sense areas. 

Thri ail a sail i eel einai sas 213 gg 
rips perplexus, Upper side of antennal segments two to seven. ee SVU, 
sense cones. 

Pa .; ; 130 

Trichothrips ambitus, upper side of antennal segments two to seven. - T 
SC, sense cones. 

: ; anit tee 5 ag ae 107 

Limothrips avenw, dorsal view of pterothorax of wingless male. - 1 Al, 


first abdominal tergite; A2, second abdominal tergite; M1, mesoscutum; 
M2, metascutum. 
: ; ‘ ae 62 
Anthothrips verbasci, dorsal view of head and thorax of female. T Al, 
first abdominal tergite; A2, second abdominal tergite; M1, mesoscutum; 
M2, metascutum; M3, metascutellum. 


_ 
Anthothrips verbasci, ventral view of head and thorax of female. a ET, 


endothoracic invaginations; MS, mesosternum; MT, metasternum; S1, 
first abdominal sternite; 82, second abdominal sternite. 








i ents ali a eae IRIE 28 PEI mente te oa » TTT i in ita 










U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXVI PL. | 





a kas 
AK \ AS] 
> i2 pos oe 


TA AI ak DEE ot 


io / 
/ 









ree Pe ; A/ Y / 
= KL Y Appt he La 
SELLE kd Lh hho 
. = es = a ——————— ‘ a 
| mt ~ S TT WW : NO SSO | 
; RIAs SSS / 


NORTH AMERICAN THYSANOPTERA. 


BPs). At or) ba 


FOR EXPLANATION OF PLATE SEE PAGES 236, 237. 





SS >» ca AE ce alk S —_-—- 





- 


wo me ae 





L 


—¢eo 


+ 


U. S. NATIONAL MUSEUM 





WS MQAAQQ’s 
TD LYE LI PII —— 


AQQK Oo>> mo x HEAR 


NORTH AMERICAN THYSANOPTERA. 


FOR EXPLANATION OF PLATE SEE PAGE 237. 


PROCEEDINGS, VOL. XXVI PL. II 














U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXVI PL. Ill 





TIAN 


NZI INNA 
\ ¥ 


ok 


/ 





NORTH AMERICAN THYSANOPTERA. 


FOR EXPLANATION OF PLATE SEE PAGES 237, 238. 

















U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXVI PL. IV 


- 
38 
= Md Mdddédde [ZZ 
/ 
i : ee: Sy SSS 
Pieces 
ae < 
r | Ess cs:—5 Ff) 
' ’ B- aad a A 4 
Qn, SY EET 
CUM ILUMMIPLMI OLE LL) 
39 
j 
| 
| 





.- = SS 


NY 


NORTH AMERICAN THYSANOPTERA. 


FOR EXPLANATION OF PLATE SEE PAGE 238. 






















U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXVI PL. Vil 





nA 


_MSV'F SS 





NORTH AMERICAN THYSANOPTERA. 


FOR EXPLANATION OF PLATE SEE PAGE 239, 


U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXVI_ PL. Vill 


89s 9:0 


NORTH AMERICAN THYSANOPTERA. 


FOR EXPLANATION OF PLATE SEE PAGE 240, 








U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXVI PL. IX 


100 


NORTH AMERICAN THYSANOPTERA. 


FOR EXPLANATION OF PLATE SEE PAGE 240. 








U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXVI PL. X 


NORTH AMERICAN THYSANOPTERA. 


FOR EXPLANATION OF PLATE SEE PAGE 241. 





U. &. NATIONAL MUSEUM PROCEEDINGS, VOL. XXVI PL. XI 


NORTH AMERICAN THYSANOPTERA. 


FOR EXPLANATION OF PLATE SEE PAGES 241, 242. 











DESCRIPTIONS OF A NEW GENUS AND FORTY-SIX NEW 
SPECIES OF CRUSTACEANS OF THE FAMILY GALA- 
THEIDA, WITH A LIST OF THE KNOWN MARINE 
SPECIES. 


By James E. Benepicr, 


Assistant Curator of Marine Invertebrates. 


The collection of Galatheids in the United States National Museum, 
upon which this paper is based, began with the first dredgings of the 
U. S. Fish Commission steamer A/batross in 1883, and has grown 
as that busy ship has had opportunity to dredge. 

During the first period of its work many of the species taken were 
identical with those found by the U. S. Coast Survey steamer Blake, 
afterwards described by A. Milne-Edwards, and in addition several 
new species were collected. During the voyage of the Albatross to 
the Pacific Ocean through the Straits of Magellan interesting addi- 
tions were made to the collection. Since then the greater part of the 
time spent by the A/batross at sea has been in Alaskan waters, where 
Galatheids do not seem to abound. However, occasional cruises else- 
where have greatly enriched the collection, notably three—one in the 
Gulf of California, one to the Galapagos Islands, and one to the coast 
of Japan and southward. 

The U.S. National Museum has received a number of specimens 
from the Museum of Natural History, Paris, and also from the Indian 
Museum, Calcutta. 

The literature of the deep-sea Galatheide from the nature of the case 
is not greatly scattered. The first considerable number of species were 
described by A. Milne-Edwards from dredgings made by the Blake in 
the West Indian region. Prof. S. I. Smith then described some 
interesting forms from the U. S. Fish Commission dredgings off the 
east coast of the United States. This was followed by the report 
of the Anomura of the voyage of the Challenger, by Prof. J. R. Hen- 
derson, which contained descriptions of many species of Galatheids 
from widely separated localities. In 1893 Dr. Faxon published pre- 
liminary descriptions of 24 new species from the Albatross expedition 
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to the ( jalapagos Islands in 1891; also 38 species and subspecies dredged 
by the Indian survey ship /nvestigator since 1884 have been described 
by Wood-Mason or by Alcock and Anderson. 


Family GALATHEID®. 


The Galatheide, as has often been pointed out by recent writers, 
belong to the Macrura Anomalia, but with more or less brachyuran 
relationships. 

In form they resemble the true Macrura, and are closely related to 
the Porcellanide, which at first sight, on account of their form and 
habits, would be placed with the Brachyura 

Most of the Galatheide live on the bottom and, with the exception 
of a few forms like @rimothea and Pleuroncodes, probably do not 
swim freely to any great distance. Some of the genera are blind, 
inhabiting deep water and even abyssal depths, others again have a 
well-developed cornea divided into facets. While many Galattieids 
must prefer a sea bottom affording numerous hiding places, others, 
as some of the genus Uvroptychus, are well fitted for climbing on 
sponges, hydroids, or corals. 

Occasionally a specimen will be found with a small worm tube on 
its carapace, though usually they are as completely free from any 
foreign growth as are any of the more active Crustacea. More fre- 
quently the carapace will be distorted by the presence of an Isopod 
parasite in the branchial chamber. 

This family presents problems in classification of considerable 
interest. The genus Munidopsis, as now constituted and upheld by 
some good naturalists, is made to include several of the genera estab- 
lished by A. Milne-Edwards. In a long and able article“ on the sub- 
ject, A. Milne-Edwards and E. L. Bouvier contend for the generic 
distinctness of the groups. With the groups united in one genus, 
the species differ widely in form, more widely than is desirable, 
because the name does not convey to the mind a sufficiently distinct 
picture of the forms designated by it. On the other side of the ques- 
tion it may be said that if the genera were divided a satisfactory key 
could not be made on generic lines unless perhaps in the case of 
Galathodes. 

The species placed in the genus Munida come fairly well under one 
generic name, with the possible exception of one or more species some- 
times placed under Grimothea, about which much has yet to be learned, 
especially in regard to the young forms, which do not seem to have the 
same development as the young of other species. Individual varia- 
tions within the species are not uncommon. Sometimes the abdomen 
will be unarmed, where usually it is armed. This is more often true 


aCons siderations Generales sur La Famille des Galatheides, Ann. des Sci. Natr., (7 ), 
XVI, p. 191, 1894. 
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in species having an armature of very small spines, as if chance condi- 
tions more easily pushed aside the less emphatic character. In old 
specimens of some species (and perhaps of all) the spines have a tend- 
ency to become blunted or even aborted, the chelipeds to become 
elongated, and the fingers to be separated by a hiatus. The relative 
lengths of the supraocular spines are as a rule uniform, and, in con- 
nection with others, furnish a very good character. The size and 
arrangement of the spines of the carapace and also of the abdomen, if 
armed, are important. Correlated with other characters, the width 
of the lines of the carapace, the length and character of the cilia, and 
the size of the granules are of value in determining species. 

Some of the species in the U. 8. National Museum are represented 
by but few specimens or even single individuals. - In other cases the 
representation is greater. Large numbers of Munida iris A. Milne- 
Edwards, were taken on the tile-fish grounds during the first year’s 
work of the U. S. Fish Commission steamer /7sh J/awk. So numer- 
ous in fact was this J/unida that it gave character to the ground. Yet 
two years later, when the Albatross went over the same ground, the 
hauls of the beam trawl showed that this species, formerly so abun- 
dant, was wanting. Three degrees farther south, however, in latitude 
37° north, numerous specimens were found. 

It will be remembered that the so-called tile-fish (Lopholatilus 
chamaeleonticeps Goode and Bean) was found abundantly during the 
year 1880, and that some time afterwards a vessel passed through 
miles of water covered with dead fish of this species. It was not again 
taken for a long time. The Fish Commission steamer A/batross 
dredged and set trawl lines on the ground time and again without 
taking either tile-fish or Munidas; and even farther south, where the 
Munidas were found in abundance, the fish were not to be had. It is 
interesting to note that the bottom Crustacea suffered at the same 
time and probably-from the same cause. 

Munida refulgens, M. tenella, and M. pusilla, species with elongated 
chelipeds, have, like J/. cris, been found in large numbers, while J/. 
subrugosa and M. quadrispina, are species with short prismatic cheli- 
peds, and are represented in the collection by a smaller but yet plentiful 
number of specimens. Some interesting, though by no means novel, 
deductions may be drawn from the character and environment of some 
of the genera. 

The mass of ova carried by the female W/unéda contains a very large 
number of individuals in comparison with some genera of the family 
living in much deeper water. To count the individuals in the egg 
mass of a Galathea or Munida would be a long task, while to count 
those of a Munidopsis, Galacantha, or Uroptychus would be a very easy 
matter. Some species of Uroptychus live in moderate depths that 
furnish innumerable hiding places. Here there is abundant protection 
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for the individual. The natural inference is that the young indi- 
viduals of the species having large eggs and few in number, do not 
encounter the dangers which must be common to the species having 
numerous eggs, and, asa matter of fact, it can hardly be supposed 
that a Galacantha or a Munidopsis, blind and with limited activity, 
passes an eventful life on the soft bottom of the deep sea. 

Another matter worthy of consideration is that where the brood is 
small and matures near the parent it is not liable afterwards to become 
greatly scattered, a fact which would be expected to aid in the form- 
ation of races and species in the same way that it is known to have 
done in the cases of nonmigrating birds inhabiting islands or other 
isolated localities. And here it may be remarked that little is known 
of the range of any species in the deep sea. Only a beginning has 
been made. A dredging station here and there shows a few of the 
forms of life which the dredge chances to bring up from a very limited 
area. Until the sea bottom has been examined to a very much greater 
extent it would seem better to hold that distinguishable specimens 
from distant places represent distinct species rather than subspecies. 

In sharp contrast with those Crustaceans which have few eggs and 
live under conditions where the individual must be better cared for 
are those having an immense number of eggs, as, for instance, some 
of the shallow-water Brachyura, in which the bulging egg-mass is but 
partly covered by the abdomen, and nearly equals the body of the crab 
in size. Here the eggs are minute and when hatched become free 
swimming and are carried by the currents to distant places to live or 
die, as the place proves suitable or not. This effort of nature is par- 
alleled by the forest tree which yields seed, season after season, during 
a long lifetime and perhaps dies without leaving a single descendant. 
But if this effort has not greatly increased the individuals of the 
species in question, it has always been ready to do so if opportunity 
offered, and in the meantime has helped to sustain the life of myriads 
of other living things. 

In this paper 45. species are described as new. The keys to the 
species were made to include all the Galatheids in the U. S. National 
Museum. Following the descriptions a list of the known species, with 
partial synonymy, has been given. 


DESCRIPTIONS OF NEW SPECIES. 
Genus GALATHEA Fabricius. 
KEY TO THE SPECIES OF GALATHEA EXAMINED. 


a. With only two spines or tubercles on the front of the gastric area. 
b. Hands without spines except on the margins................ squamifera, p. 303 
b. Hands with spines on the palm. 
c. Three pairs of spines on the rostrum beyond the basal pair. 
d. Row of four or five spines on the palm. 
OPA WN si ode nin cack camepas deeded cuba ee Gerbceussee strigosa, p. 303 
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e. Palm narrow. 


f. TRI OE TOGIOEE WOE is. 00k hee kctcccecsssccdcsesases andrewsi, p. 300 
sf, Te SOE GUNN hk VE bid dcévceaned. cuddsade intermedia, p. 302 
d. Row of nine or ten spines on the palm of the hand......--. orientalis, p. 302 


c. Two pairs of spines on the rostrum beyond the basal pair.californiensis, p. 247 
a. With more than two spines or spinules on the front of the gastric area or none. 
b. With a row of spinules on the front of the gastric area. 


c. Rostrum entire beyond the basal spines .............-.--.---- integra, p. 248 
c. Rostrum armed. 
d. Lines on the carapace strong, elevated, few .............-..- rostrata, p. 303 
d. Lines but little elevated, more numerous. ..........----- intermedia, p. 302 


b. Without a row of spinules on the front of the gastric area. 
c. Spines on the rostrum weak or none. 


d. No spines on the rostrum beyond the basal pair............ agassizi, p. 300 
d. With spines on the rostrum beyond the basal pair... --. paucilineata, p. 249 
c. Spines on the rostrum large. .............----- dispersa and nexa, pp. 301, 302 


GALATHEA CALIFORNIENSIS, new species. 


The rostrum is more than twice as long as the eyes. It is armed 
with two pairs of stout spines. The sides of the rostrum are parallel 


on 





Fig. 1.—GALATHEA CALIFORNIENSIS, x 3. 


between the spines. At the angle formed by the base of the rostrum 
and the front there is a pair of small spines. The carapace lacks but 
Little of being as broad as long; thé transverse ridges are elevated and 


248 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVI. 


slightly set with hair. There are six spines on the margin behind 
the antennal spine. On the gastric region there is a pair of spines 
directly behind the posterior pair on the rostrum. The chelipeds are 
long and stout, very spiny and moderately hairy; the merus has five 
rows of spines; the carpus has three rows on its inner surface and four 
rows on its upper and outer surfaces; the outer surface of the palm has 
three rows of spines which are continuous with rows on the merus 
and carpus. The merus and carpus of the ambulatory legs are spiny; 
there is one row on the crest of the merus and two on the carpus; the 
propodus and dactyl are scabrus. The merus of the maxillipeds is 
armed with one long stout spine and one short one. 

Length of a large male from the front to the end of the telson, 61 
mm.; length of cheliped, 100 mm.; length of merus, 38 mm. 

Locality.— Albatross station® 2946, lat. 33° 58’ N.; long. 119° 30’ 
45” W.; depth, 150 fathoms. 

Type.—Cat. No. 20551, U.S. N. M. 


GALATHEA INTEGRA, new species. 


To the eye the rostrum is entire from the spine-like point to the 
spine which forms the inner angle of the orbit; under a lens the lat- 
eral margins are seen to end in spinules at about one-sixth of the dis- 
tance from the apex to the cornea; beyond these spinules the rostrum 
is spine like in shape; behind the spinules the margins run divergently 
back to a point opposite the spines which form the inner angles of the 
eyes, where the direction is changed to parallel; the portion of the 
rostrum between the eyes is excavated in the form of a very open V. 

The outer angles of the orbits are guarded by spines. A little 
behind and to one side of these spines are the smaller spines of the 
antero-lateral angles. 

The carapace is armed on the gastric region with four spines placed 
in a transverse row. Between this row of spines and the posterior 
margin the median line cuts six long raised transverse lines. In addi- 
tion there are more or less short, intermediate lines. The spines of 
the lateral margin, six or seven in number, are fragile, often wanting. 

The merus of the maxillipeds is armed with a single large spine. 

The chelipeds are elongated, in large specimens, with widely gaping 
fingers; the merus is sparsely set with short, stout spines; the carpus 
has a row of four spines on its upper surface and a row of five or six 
on the inner margin, but its most prominent armature is a single very 
large spine a little below the inner row. Three rows of spines arm 
the palm; those of the crest are the largest and most numerous. 

Length of carapace, including rostrum, 7.5 mm.; length of cheli- 


«A complete list of the dredging stations of the U. S. Fish Commission steamer 
Albatross, compiled by Mr. C. H. Townsend, will be found in U. S. Fish Commis- 
sion Report for 1900, pp. 393-419. 
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peds, 30 mm. Taken from numerous stations off Honshu Island, 
Japan; the types are from A/batross station 3708, in 60 to 70 fathoms. 

Type.—Cat. No. 26168, U.S.N.M. 

Galathea integrarostris Dana, resembles this species. It has a 
rostrum with margins unbroken by spines, but much shorter and 
broader in proportion to its other measurements. If Dana’s figure is 
correct, the inner angle of the orbital sulcus is shaped by an incision 
of the rostrum which forms 
a broad tooth, which can not 
possibly be confounded with 
the sharp slender spine of @. 
integra. 


GALATHEA PAUCILINEATA, 
new species. 


The rostrum is rather nar- 
row, with a few small spines 
on the sides; at the angle of 
the front and rostrum there 
are two short paired spines, 
which stand out well from the 
margin; those of the rostrum 
proper lie closely along the 
margin. On the front, above 
the insertion of the antenne, 
there is a small paired spine; 
the antero lateral angle is rounded; there are five or six spinules on 
the lateral margin. 


FiG. 2.—GALATHEA PAUCILINEATA, X 3}. 


The raised lines that cross the carapace are widely separated and 
little ciliated. The merus of the maxillipeds is armed with a single 
long and slender spine. The ambulatory feet are slightly spinulose 
on the crests of the meral and carpal joints. 

Length of the carapace, 6 mm.; breadth, 5.5 mm. 

Type.—Cat. No. 20552, U.S.N.M. . 

Locality.— Albatross station 2818, latitude 00° 29 00” S., longitude 
89° 54’ 30” W., in 392 fathoms. 


CERVIMUNIDA, new genus. 


Like Munida, but with a compressed rostrum which is arched so as 
to permit free movement of the eyes, and bears large teeth. 


CERVIMUNIDA PRINCEPS, new species. 


The rostrum in this species is armed with three sharp triangular 
teeth, two on the upper margin in advance of the eyes and one below 
and in advance of the upper ones; in addition to this armature one or 
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more spinules are usually found between the apex and the two teeth 
above. 

The direction of the rostrum is horizontal but opposite the eyes it 
forms an arch, resuming its horizontal direction beyond. In cross 
section the rostrum is triangular with the short side below, the lower 
margins are carinate, the carina running around to the supra-ocular 
spines; the length of the rostrum from the tip to the base of the free 
portion of the supra-ocular spines is equal to the distance from the 
latter point to the posterior margin of the gastric region. 

The supra-ocular spines reach the middle of the eyes; their free por- 
tions are equal in length to the antero-lateral spines. 

The gastric pair of spines are large and sharp with no intermediate 
armature; in line outside is a small paired spine and in some specimens 
a second much smaller one; an unusual spine in the gastric area is at 
the intersection of the first ciliated line with the median line of the 
carapace; the usual spines occur at the extremities of the ciliated line. 


FiG. 3.—CERVIMUNIDA PRINCEPS, X 2. 


There is a single paired spine in the fork of the suture and one in the 
usual place just behind the suture. The lower margin of the merus 
of the maxillipeds has a spine at each extremity. 

The chelipeds are elongated; spines are scattered over the merus 
and carpus; the fingers are longer than the ridge of the palm; the 
movable finger is armed with a row of spines on the inner surface just 
below the ridge; numerous small spines are scattered over all surfaces 
of the palm, except the lower; the chelipeds are hairy in the large 
specimens; the ambulatory legs are squamose and hairy. 

The abdomen is armed. The 12 specimens examined show for the 
most part eight spines on the second and fourth segments; the third 
segment shows six, seven, or eight spines, but usually six; in the other 
segments the number of spines also varies but not so frequently. 

The length of the largest specimen examined is 147 mm., carapace, 
from the base of the rostrum, 27 mm.; chelipeds, 102 mm. 

Type.—Cat. No. 25464, U.S.N.M., from Albatross station 3698, in 
153 fathoms off Honshu Island, Japan. 
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Genus MUNIDA Leach. 
KEY TO THE SPECIES OF THE GENUS MUNIDA EXAMINED. 


|. Abdomen unarmed. 
a. Rostrum with several lateral spines near the apex.........-- refulgens, p. : 
a. Rostrum without spines at apex. 
b. Palm much shorter than the fingers mexicana, p. 
b. Palm ranging from a trifle shorter to much longer than the fingers. 
c. Palm and fingers subeylindrical. 
d. No spines posterior to the middle transverse depression. . simple, p. 
d. With spines posterior to the middle of the transverse depression. 
e. Supraocular spines not reaching the middle of the eyes .dedilis, p. 2% 
e. Supraocular spines reaching the middle of the eye irrasa, p. ¢ 
Palm and fingers flattened. 
d. With several spines posterior to the middle transverse depres- 
GO i ock sakis scadeeieankdbenddedeceseuieeareien eee 
d. No spines posterior to the middle depression quadrispina, p. 269 
2. Second segment of the abdomen armed. 
a. Chelipeds more than four times the length of the carapace, including the 
rostrum; palms subeylindrical, armed with but few spinules. 
b. Supraceular spines, reaching nearly to the distal margin of the cornea. 
iris, p. 310 
». Supraocular spines, short, not reaching the cornea ..-. pusilla, p. 268 
a, Chelipeds less than four times the length of the carapace. 
b. Gastric spines, with two or three small intermediate spines. 
ce. Cornea but little larger than the peduncle. 
d. Merus of maxillipeds armed with one spine perlata, p. 266 
d. Merus armed with two spines microphthalma, p. 311 
c. Cornea wide, spreading; much larger than the peduncle. 
d. No spines on the margins of the fingers. 
e. Fingers three times length of palm curvamana, p. 307 
e. Fingers not three times the length of palm. 
J. Rostrum cutlass-shaped, elevated to an angle of 45 degrees above 
line of carapace curvatura, p. 253 
J. Rostrum sigmoid, horizontal andamanica, p. 306 
d. With spines on the margins of the fingers. 
e. Supraocular spines, reaching beyond the eyes.....-. propinqua, p. 312 
e. Supraocular spines not reaching beyond the eyes. 
J. Fingers straight. 
g- Spines in the gastric row, six. 
h. One spine in the triangular area ...........: sancti-pauli, p. 312 
h. No spines in the triangular area decora, p. 257 
g. Spines in the gastric row, twelve honshuensis, p. 261 
jf. Fingers curved curvipes, p. 254 
b. No intermediate spines. 
c. Fingers much longer than the palm forceps, p. 307 
c. Fingers shorter than the palm. 
d. Hand bent downward at the base of the fingers, all surfaces spinu- 
angulata, p. 252 
d. Hand not bent, broad, spinulose on outer surface and margins. 
nuda, p. 265 
8. Second and third segments of the abdomen armed. 
a. A pair of spines between the large gastric pair. 
b. Without spines behind the cervical suture. (See 2 above) ...decora, p. 257 
6. With spines behind the cervical suture obesa, p. 311 


Proc. N. M. vol. xxvi—02——-18 
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a. Without spines between the large gastric pair. 
b. With a pair of spines near the middle of the gastric region . 314 
b. Without middle gastric spines . 262 
4. Second, third, and fourth segments of the abdomen armed. 
a. Posterior margin of the carapace armed.¢ 
b. Spines of the posterior margin more than two. 
c. With spines on the cardiac region. 
d. Cardiac spines one only 
d. Cardiac spines more than one. 
e. Cardiac spines one pair 
e. Cardiac spines in two rows .......-- hispida, p. 
c. Without spines on the cardiac region bamffica, p. 306 
b. Spines on the posterior margin one or two. 
c. Fourth segment of the abdomen with a pair of spines on the anterior 
margin and a single spine on the median line near the posterior margin. 
d. Spines on the middle of the gastric region one or more. 
e. Supraocular spines longer than eyes. ...............-.- affinis, p. 305 
e. Supraocular spines shorter than eyes ........-....-...-.- flinti, p. 258 
d. Without spines in the middle of the gastric region. 
e. Witha row of spines on each side of the cardiac region . .normani, p. 311 
e. Without rows of spines on the branchial region near the cardiac 
region prolixa, p. 313 
c. Fourth segment of the abdomen without median spine. 
d. Supraocular spines longer than the rostral spine longipes, p. 310 
d, Supraocular spines not longer than the rostral spine. ...stimpsoni, p. 313 
a. Posterior margin of the carapace unarmed. 
b. Chelipeds long and slender; merus cylindrical tenella, p. 27 
b. Chelipeds short and stout; merus prismatic. 
c. Two or more spines on the outer margins of both fingers of the cheli- 
DORE ccs coins ksnatedscaemkow Ve ceksebet bush saceeyees constricta, p. 307 
c. No spines on the outer margins of the fingers. 
d. Merus of the maxillipeds unarmed. 
e. Eyes produced beyond the line of the sides... . gregaria, young, p. 308 
e. Eyes not produced beyond the line of the sides ..-.... gregaria, p. 308 
d. Merus of the maxillipeds armed.....................subrugosa, p. 314 


MUNIDA ANGULATA, new species. 


The carapace is broadest a little behind the middle. The gastric 
region has eight spines, six of which are in a line behind the front. 
These spines are subequal in size. A single spine is placed on the 
side near the margin of the hepatic area; single spines on the anterior 
branchial regions are the only other spines on the carapace, excepting 
those of the lateral margins. The supraocular spines are about one- 
half the length of the eyes. The rostrum is moderately long and 
nearly horizontal. The peduncles of the eyes are stout and. a little 
longer than usual; the cornea is less dilated. The front retreats from 
the eye spines. The inferior margin of the merus of the maxillipeds 
is armed with two spines. The chelipeds are spiny and spinulose; the 
fingers are cylindrical and in all specimens examined are in contact 


@QOccasional specimens found with posterior margin of carapace unarmed. 
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throughout the length of their prehensile edges. A striking char- 
acter of this species is the shape of the hand, which is bent downward 
from the base of the fingers. A row of from two to six spinuies 
arms the second segment of the abdomen; in some specimens the 
armature is wanting. 

Length of the abdomen, 9 mm.; length of chelipeds, 20 mm.; 
length of palm, 5.5 mm.; length of fingers, 4 mm. 


c 


Fic. 4.—MUNIDA ANGULATA, x 4. 

Locality.-— Albatross stations 2370, 2372, 2406, 2411, 2413, in 25, 
27, 26, 27, and 24 fathoms. 

Type.—Cat. No. 20532, U.S.N.M., station 2406. 

MUNIDA CURVATURA, new species. 

The rostrum is long, sharp, and a little compressed, beginning at its 
base it curves rapidly upward, so that at its tip its direction is 45 
degrees from the line of the carapace. The supraocular spines 
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diverge but little, they extend forward nearly to the extremity of the 
eyes. : 

The eyes are large with a brown iris, which has small, but distinct 
facets. 

The carapace is broadest at about the anterior third, the gastric 
pair of spines are large, a pair of much smaller spines are intermediate, 
outside of the pair is a paired spine, 
equal to the intermediate spines in 
size; outside of this are one or more 
very small ones; at the extremities of 
the first ciliated line are the only other 
spines on the surface of the carapace, 
with the exception of two spinules 
behind the fork of the cervical suture. The ciliated ridges are rather 
coarse; between the ridges are lines having short cilia. 

The merus of the maxillipeds is armed with two well-separated 
spines. - 

The chelipeds are short and stout, the spines of the distal extremi- 
ties of both merus and carpus are unusually large. The palms have 
three rows of spines on the outer surface, there are no spines on the 
margins of the fingers. The distal extremities of the merus of the 
ambulatory legs are very large. 


Fic. 5.—MUNIDA CURVATURA, X 2. 


The second segment of the abdomen is armed with eight good-sized 
spines. 

The length of the carapace from the base of the rostrum is 17 mm.: 
length of rostrum 9 mm.; length of chelipeds 40 mm. 

Locality.—From Albatross station 3698, off Honshu Island, Japan, 
153 fathoms. 

Type.—Cat. No. 25466, U.S.N.M. 


MUNIDA CURVIPES, new species. 


The carapace is broadest in the middle; it is crossed by numerous 
strie which are strongly setose. The gastric region is armed with six 
spines, those of the gastric pair are much the largest; two paired spines 
at the side make up the six; the one nearest the side is opposite the 
second spine on the margin, or the one next behind the antero-lateral 
spine. Between the gastric spines are three granules, one of which 
has a sharp point to be seen only witha lens. Three spiny granules 
are situated close to and behind the gastric pair. The greater part of 
the rostrum is unfortunately lost; the supraocular spines reach the 
end of the cornea. The peduncle of the antenne is armed as in Munida 
spinosa Henderson, with the exception of the terminal article where 
the spine is so small that it can not be made out except under a lens. 
The eyes are much smaller than in many species of the genus. The 
merus of the maxillipeds is armed with two long spines; the margin 
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between them is straight and not at all as shown in the figure of Jf 
spinosa. The chelipeds are long and rather slender, armed with slen- 
der spines placed for the most part in rows; there are about eighteen 
spines on the merus, large and small; the carpus has at least an equal 
number; there are four rows of spines on the palm; the fingers of the 
left hand are unarmed; those of the right are both armed. 

The second segment of the abdomen is armed with six spines, which 
nearly equal the gastric pair in size; the other segments of the abdomen 
are smooth. 


Fic. 6.—MUNIDA CURVIPES, X 1}. 


This species is closely related to Munida spinosa Henderson. It is 
separated by the lines of the carapace, which are not so strong, by 
the different shape cf the pleura of the abdominal segments, and if 
the Challenger figure is correct, the merus of the maxillipeds is very 
different.¢ 


“Challenger Report, Anomura, J. R. Henderson, X XVII, 1888, p. 128, pl. 11, 
fig. 3, a, b. 
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Measurements.—Length of specimen from the base of the free part 
of the rostrum to the end of the telson 30 mm.; length of the cheliped 
40 mm.; palm 10 mm.; fingers, 8 mm. 

Locality.— Albatross station 2788, off Port Otway, Patagonia, in 1,050 
fathoms. 

Type.—Cat. No. 20533, U.S.N.M. 


MUNIDA DEBILIS, new species. 


The carapace is broad in front; the spines of the antero-lateral 
angles are longer than the free portion of the supraocular spines. 


SF 
ae 


FiG. 7.—MUNIDA DEBILIs, x 4, 


There is a row of eight spines on the front of the gastric area and a 
spine at the extremities of the first continuous ciliated line. Between 
this line and the gastric row is a ciliated line interrupted at the median 
line by a semicircle of the same character. 
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The rostrum is long and slender; the lateral margins are denticulated 
near the apex; the supraocular spines are united to the rostrum for 
one half their length. The peduncles of the eyes are short and the 
cornea very much dilated. The inferior margin of the merus of the 
maxillipeds is armed with three spines, two on the proximal half and 
one on the distal angle. The chelipeds are long, slender, cylindrical, 
and scabrous; the inner margin of the merus is armed with about six 
large spines; there are three on the upper surface; the carpus has a 
single large spine at the distal inner angle. This species is easily 
distinguished from any other described species from the West Coast 
by its slender elongated che- 


liped in connection with the f 
unarmed abdomen. i) 
Locality.— Albatross station u 
2829, lat. 22° 52’ 00” N., long. 
109° 55’ 00” W., in 31 fathoms. 
Type.—Cat. No. 20534, 
U.S.N.M. 


MUNIDA DECORA, new species. 


The carapace is crossed by 
six continuous ciliated and 
granulose lines; between 
these lines are numerous 
other lines of the same char- 
acter, but broken into small 
ares, which are arranged in 
beautiful patterns. The car- 
apace is nearly devoid of 
spines; there are two on the 
gastric area in the usual 
place, with several spinules 
in line between and at the 
sides; posterior to this row 
there are no spines on the 
surface. The marginal spines are small. The supraocular spines 
diverge and reach nearly to the extremities of the eyes. The rostrum 
is strong—about twice as strong as the supraoculars—and is serrate 
near the end, above and below, and on the sides. The peduncles of 
the eyes are very short and much constricted; the cornea is dilated 
at the sides. The inferior margin of the merus of the maxillipeds is 
armed with two large and widely separated spines, between which 
are one or more spinules. 

The chelipeds are broad, flattened, and hairy. The spines of the 


Fie. 8.—MUNIDA DECORA, X 1). 
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distal margin of the merus are large; those of the carpus are smaller. 
There are four rows of spines on the palm—one on each margin 
and two on the surface behind the gape of the fingers; there are 
also two spines on the crest of the palm, in a parallel line with the 
marginal row; a single spine is placed near the middle of the in- 
side of the palm; the inside surface is roughened by numerous spiny 
granules. 

The ambulatory feet are compressed and moderately spinose. The 
abdomen has a line of spines on the second segment. 

The specimen described is a female measuring 33 mm. from the front 
to the end of the telson; length of larger cheliped, 39 mm.; length of 
palm, 7 mm.; length of fingers, 7 mm. 

Locality.—South of Cuba; Albatross station 2133. Lat. 19° 55’ 55’ 
N.; Long. 75° 48’ 03” W. In 290 fathoms; eight specimens, one large 
and seven small. 

Type.—Cat. No. 7810, U.S.N.M. 

One of the largest of the small specimens measures 17 mm. in 
length. They differ from the large one taken for the type in having 
but one row of spines on the outside of the palm and several in having 
the third segment of the abdomen armed with only two spines. The 
supraocular spines are shorter. 


MUNIDA FLINTI, new species. 


The rostrum usually extends beyond the eyes about one-half of its 
length. The supraocular spines are shorter than the eyes, both the 
rostrum and the supraoculars are smoother than in 1. afinis. As in 
that species the normal number of spines on the gastric area is seven, 
the middle spine, however, is often wanting, the other spines of the 
carapace are the same as in afinis. The tranverse lines and the gran- 
ules are not crowded as in afinis, and the cilia do not reach from line 
to line. 

Thearmature of the abdomen is the same as in affinis except in the 
lateral spines, which number two on each side of the central pair on 
the second segment and but one on the third segment, while the fourth 
segment has only the central pair and a single posterior spine on the 
median line. The chelipeds are scabrous and spiny; the merus has 
about fourteen spines on or near the crest, and here and therea single 
spine on other parts of the surface. The palm of the hand is densely 
scabrous, the spinules are few and scattered. The dactyl has a row of 
widely separated spinules on its margin. The prehensile edges of the 
fingers are set with hair and armed with well separated teeth; between 
the teeth the edge is crowded with denticles. 

This species is much like afinis and stimpsoni in general appear- 
ance, but very different from either in detail. Named for Dr. J. M. 





No, 1311. 


SOME NEW DEEP SEA CRUSTACEANS—BENEDICT. 259 


Flint, U. S. Navy, surgeon on the U. S. Fish Commission steamer 
Albatross. 

All the specimens were taken by the A/batross during a cruise in the 
northern part of the Gulf of Mexico. 


Fic. 9.—MUNIDA FLINTI, X 2. 


Locality.— Albatross station 2402 in 111 fathoms, two specimens; sta- 
tion 2403 in 88 fathoms; station 2404 in 60 fathoms, eleven specimens. 
Type—Cat. No. 9778, U.S.N.M. 


MUNIDA HISPIDA, new species. 


The carapace is broadest at about the posterior third; the breadth 
at the posterior margin is greater than the front. The front is 
flattened, almost transverse between the supraocular spines and the 
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spine behind the antenne. The transverse lines are strong, granulose, 
and sometimes spinulose. 





Fic. 10.—MUNIDA HISPIDA, X 3. 


The gastric spines are small; a much smaller pair is placed in advance 
and a little closer together. On the median line of the gastric region 
there are five or six spines, and on a ridge behind these there is a row 





NC 
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of spinules; at the side there are two spines obliquely placed; a num- 
ber of spinules are scattered over the anterior portion and sides of 
this area. There are about sixteen spinules on the triangular area; 
a spine on the branchial area just behind the apex of the triangle, 
and another paired spine just behind this. The posterior border of 
the carapace has an armature of low spines about eighteen in number 
in the figured specimen, and about ten in the smaller ones; the spines 
of the lateral margin number from seven to ten. 

The rostrum is more than twice as long as the supraocular spines; 
it is slightly sigmoid and minutely serrate. The supraocular spines 
area little longer than the eyes, are stout at the base and taper rapidly 
toa sharp point. The merus of the maxillipeds is armed on its in- 
ferior margin with two spines, which are widely separated. The 
chelipeds are stout, prismatic, and spinose. The merus of the ambu- 
latory feet is triangular in cross section; both upper and lower anterior 
margins are thickly set with short curved spines. 

The second, third, and fourth segments of the abdomen are armed, 
the second and third with two rows of spines and the fourth with a 
single row; the second row of the double rows is composed of smaller 
spines, and in all but the largest specimens these are usually wanting. 

Length of the type from the extremities of the rostrum and telson, 
83 mm.; length of right cheliped, 186 mm.; merus, 70 mm.; palm, 53 
mm.; fingers, 30 mm. 

Locality.— Albatross station 2817, Galapagos Islands; A/batross sta- 
tion 2987. Off Lower California seven specimens much smaller than 
the type. 

Type.—Cat. No. 20535, U.S.N.M. 

The variation between the large specimen taken for the type and 
the smaller specimens is considerable. The carapace of the smaller 
ones lack many of the spinules, and the spines are Jarger; the fourth 
segment of the abdomen may show only two small protuberances in 
place of the row of spines. The chelipeds are much shorter, and they 
are armed with definite rows of spines; the palm is prismatic, and the 
prehensile edges of the fingers are in contact throughout. The 
rostrum in some of the smallest is slightly bent upward. With all 
this variation, however, the specimens intergrade, and in my opinion 
give no ground for separation. 


MUNIDA HONSHUENSIS, new species. 


The rostrum is slightly sigmoid, and is more than twice the length 
of the supraocular spines, which do not quite reach the cornea. 

The spines of the gastric area are sixteen in number—twelve in the 
gastric row, a pair separated by the first ciliated line, and a paired 
spine at the base of the antero-lateral spine; there is a single paired 
spine in the fork of the cervical suture and one ack of the fork. 
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The spines of the merus of the maxillipeds are large and situated at 
the extremes of the segment. 

The chelipeds are short, stout, and prismatic; the spines of the distal 
portion of the merus are very large, becoming smaller proximally. 

There are four-rows of spines on the carpus. The largest occupy 
the crest, the smallest the row on the outer surface near the lower 
margin. Medium-sized spines occupy the rows that arm the inner and 
outer surfaces. The outer margins of the fingers are each armed with 
four rather large spines. 





The second segment of the abdomen is armed with nine spines, which 
are short and blunt. 

The length of the carapace from the end of the rostrum is 16 mm.; 
length of chelipeds, 26 mm. 

One specimen, female, from Adbatross, station 3708, in 60 to 70 
fathoms, off Honshu Island, Japan. 

Type.—Cat. No. 25472, U.S.N.M. 

This species is an addition to the group of which 
Munida mélitaris Henderson is the typical example. 
It differs in not having spines on the median line of 
the carapace and in its shorter and less divergent 
supraoculars. 

The hands of this species are compressed, the out- 
line of the palms is straight, and not as shown in the 
figure of M. militaris in the Challenger report; the 
outer surface of the palms is made up of two planes 
which intersect at the median row of spines. 

Two males were taken at station 3739 in 55 to 65 
fathoms, which differ from the specimen taken as the 
type in that the chelipeds are elongated, and are without any promi- 
nent spines, there are numerous small spines on the merus and carpus, 
a few on the palm, and one or two on the margins of the fingers. 
There is a hiatus between the fingers, the prehensile edges of which 
are set with small teeth even in size and with roun’ed ends; the hiatus 
which extends the length of the fingers is filled with bristles which 
arise from the lower surface of both fingers. 


Fig. 11.—MUNIDA 
HONSHUENSIS, 2} 


<3. 


MUNIDA MEDIA, new species. 


The carapace is widest in the middle; the sides are arcuate, the 
anterior portion is armed with six or seven spinules. 

The transverse striz are not crowded; are both granulated and cili- 
ated; the cilia are iridescent. The postocular or gastric spines are 
small; a much smaller paired spine stands at the side in line with them; 
another paired spine is placed farther down near the hepatic region. 
The cervical groove is deep; where it meets the side there is a notch; 
the cilia in both branches are longer than elsewhere. The triangular 
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areolation in the fork of the groove is armed with five or six spinules. 
There are also several spinules on the anterior border of the branchial 
region. The posterior border of the carapace is unarmed. 

The rostrum is slender and elongated, equaling in length the width 
of the carapace; the supraocular spines are short, not reaching the 
distal extremity of the cornea. The inferior border of the merus of 
maxillipeds is armed with three slender spines graded in size, the 
proximal being the longest. 








Fic. 12.—MUNIDA MEDIA, x 4. 


The eyes are large with spreading cornea. 

The. chelipeds are long, slender, and subcylindrical; the merus and 
carpus are armed with slender spines, the palm with spinules. 

The merus of the ambulatory iegs has a row of spines on the upper 
margin; in line with these there are five or six on the carpus; the lower 
margin of the propodus has a row of seven spinules. 

The second segment of the abdomen has a row of eight small spines 
and the third segment a single pair. The other segments are smooth. 


anes 
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The length of the body from the front to the end of the telson is 
10 mm.; length of the chelipeds, 24 mm.; length of the palm, 5 mm.; 
length of the fingers, 4.3 mm. 

Locality. —Off Habana, Albatross station 2343, 279 fathoms. 
Type.—Cat. No. 9524, U.S.N.M. 


MUNIDA MEXICANA, new species 


Fig. 13.—MUNIDA MEXICANA, X 3}. 


The carapace is widest at about the beginning of the posterior third; 
from the widest point it tapers. forward to a rather narrow front. 
The ciliated lines are unusually distant; the cilia are short. 
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There are eight spines on the gastric area, six in a transverse line 
and two separated by the length of the first ciliated line. There is a 
paired spine in the fork of the cervical suture; no spines occur posterior 
to these. 

The rostrum is nearly twice the length of the eyes, its upper margin 
is slightly roughened; the supraocular spines are about one-half the 
length of the eyes and twice the size of the antero-lateral spines. The 
merus of the maxillipeds is armed on the inferior border with three 
slender spines and by three small denticles and a spine on the opposite 
border. The merus of the anterior feet shows upward of twenty-five 
spines when viewed from above; the carpus is short and is armed with 
spines and spinules; the palm is short and spinulose; the fingers are 
much longer than the palm, and in some specimens have a large hiatus 
near the base. The abdomen is unarmed. 

The length of the largest specimen is 12 mm. from the front to the 
end of the telson; length of the chelipeds, 29 mm.; length of dactyl, 
10 mm.; length of palm, 5.2 mm. 

Locality.—West coast of Mexico, 9 to 784 fathoms; stations 2794, 
2809, 2816, 2826, 2829, 2833, 2988, and 3012. 

Type.—Cat. 20536, U.S.N.M., Albatross station 2816, off Galapagos 
Islands. 

Variations: The proportionate length of the fingers varies. 


MUNIDA NUDA, new species. 


The carapace is broadestanteriorly. The transverse lines are widely 
separated and are almost devoid of cilia; the only unbroken line runs 
across the middle of the gastric region; it is conspicuous on account 
of its straightness and its ending at a spine on the sides of the gastric 
region. There are eight subequal spines on the gastric region—four 
in a row near the front and a pair on each side near the hepatic region; 
the larger one of the pair is higher up on the area and at the end of 
the straight carinated line. The front is broad and produced in the 
middle. The supraocular spines are short and stout, not reaching 
more than one-half the length of the eyes. 

The rostrum is compressed, serrate above, less so on the sides, and 
smooth below. The merus of the lower border of the maxillipeds is 
armed with one large spine. The chelipeds are strikingly different 
from those of any species examined. They are short; the merus has 
about ten spines; the largest are on the distal margin; the carpus has 
two or three large ones on the inner margin and a large number of 
smaller ones on the upper surface; the outlines of the hand are ellip- 
tical; spines run along the borders nearly to the ends of the fingers; 
there are upward of fifty spines on the outer surface; the inner sur- 
face is free from spines. The second segment of the abdomen has 
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four spines. Length of body, 12 mm.; length of cheliped, 17 mm.; 
of palm, 4 mm.; of fingers, 4 mm. 

Locality.— Albatross station 2338, latitude 23° 10’ 40” N., longitude 
82° 20’ 15” W.; 189 fathoms. One male. Cat. No. 9516, U.S.N.M. 


Fic. 14.—MUNIDA NUDA, xX 4}. 
MUNIDA PERLATA, new species. 


The carapace is broadest in the middle, where it nearly equals the 
distance from the posterior border to the line of the gastric spines. 
In the single specimen obtained there are but two spines on the cara- 
pace; these are on the gastric area. In line with these, between and 
outside, are tubercles which in some specimens would probably occur 
as spines. The ciliated lines are elevated. There are six small spines 
on the margin behind the antero-lateral angle. The eyes are small, 
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the cornea but little dilated and jet black. The merus of the maxil- 
lipeds is armed with a single very large spine. Only one of the che- 
lipeds is present; this is short and much flattened. The spines of the 
merus are small, except those of the distal border, where there are 
four very large ones. There are two large spines on the inner margin 
of the carpus and smaller ones elsewhere. The hand is very hairy; 


there is a row of spines on each margin of the palm. The second 
segment of the abdomen has a row of spines. 


This species in some of its characters superficially resembles small 
specimens of M/. propingua Faxon and of JM. microphthalma A. M. 
Edwards. From the first it is distinguished by its small eyes, from 
both by the armature of the maxillipeds. The supraocular spines are 
also much shorter in per/ata than in microphthalma. 

Length from the front to the end of the telson, 24 mm.; length of 
the cheliped, 21 mm.; length of palm, 4 mm.; length of fingers, 4 mm. 

Locality.—Station 2808, off the Galapagos Islands; 634 fathoms. 
One female with eggs. 

Type.—Cat. No. 20538, U.S.N.M. 

Proc. N. M. vol. xxvi—02 19 
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MUNIDA PUSILLA, new species. 


The carapace is broadest posteriorly; the sides are arcuate. The 
transverse lines of cilia are iridescent. The spines and spinules of the 
gastric area vary in number; the largest are those of the pair behind 
the supraocular spines; in line with these are one or more pairs of 
spinules; there is also a pair close to the hepatic area. There are two 


/ 


FIG. 16.—MUNIDA PUSILLA, X 4. 


or three spinules in the fork of the cervical suture and one on the 
branchial region behind the fork of the suture. The sides of the front 
retreat a little to the antero-lateral angle. The supraocular spines are 
less than one-half the length of the eyes. The rostrum is long and 
slender and is raised but little above the horizontal. The superior mar- 
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gin of the maxillipeds is armed with but a single spine. The anterior 
feet in the male are very long and slender; in many specimens there is 
a prominent hiatus near the base of the fingers of one hand; in one 
specimen the hiatus exists in both hands. The spines, or rather spin- 
ules, of the merus are very small; the palm is scabrous, much as in 
M. iris. There are but few very small spines on the ambulatory legs; 
the only ones at all prominent are those at the distal ends of the merus 
and carpus. The second segment of the abdomen ofs many specimens 
has a widely separated pair of spinules; in other specimens with 
correlated characters the spinules are wanting. 

The females are readily distinguished by the shorter and more spiny 
chelipeds. The spinules of the second segment of the abdomen are 
often wanting, as in the males. 

Male: Length of body, 10 mm.; chelipeds, 28 mm.; palm, 8 mm.; 
fingers, 4.5 mm. 

Locality.— Albatross station 2405, Gulf of Mexico; also, at stations 
2120, Caribbean Sea; 2365, 2372, 2406, 2407, and 2640, Gulf of Mexico. 
A lot of three specimens. is labeled ‘* Warsaw, New Providence.” 

Type.—Cat. No. 20539, U.S.N.M. Station 2405. 


MUNIDA QUADRISPINA, new species. 


The carapace is narrowest near the front margin; the posterior 


angles are much rounded. 

There are six spines on the gastric area, four in a line in the usual 
place behind the supraocular spines, and one on the sides near the hepatic 
region; the terminal spines of the line are very weak and small, but 
one spine occupies the anterior branchial region. The marginal spines 
vary from eight to ten in number. 

The rostrum is long and compressed, moderately serrate above and 
slightly so below. The supraocular spines do not reach quite to the 
ends of the eyes; they are united to the rostrum for nearly one-half 
of their length. The eyes are small. The merus of the maxillipeds 
is armed on the inferior border with four spines; the first and last are 
long, the others short. The distal ends of the terminal segments of the 
maxillipeds are rather more dilated than is usual in the genus. 

The anterior feet are well set with spines and spinules. The merus 
has fourteen spines; the carpus about twenty spines and spinules; and 
the palm upwards of thirty. 

The ambulatory feet are compressed; the meral and carpal joints are 
spiny-—spines short, blunt, inconspicuous. 

Length of a large specimen, 35 mm.; length of palm, 15 mm.; length 
of fingers, 13 mm. 

Locality.— Albatross station 2960; 267 fathoms, 2878. 

Type.—Cat. No. 20537, U.S.N.M. 

Also taken at stations 2861, 2866, 2871, 2878, 2886, 2936, 3053, 3104, 


o=—e 


3170, 3183, 3445, 3449, 3454, 3457, 3461, 3666, and 3673. One speci- 
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men in the collection is labeled Sitka, Alaska, Dr. W. H. Jones, U.S. 
N., 1882, No. 13947. 

The merus of the maxillipeds is commonly armed with four spines 
on the lower border; variatiors are numerous; while the two medium 
spines are usually smaller than the others. This is not always the 
case, as they may range from small tubercles to large spines. 
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FiG. 17.—MUNIDA QUADRISPINA, y 1}. 


MUNIDA SCULPTA, new species. 


The carapace is broadest behind the middle, and is moaerately swol- 
len. The ciliated lines are rather more than usually elevated, and its 
anterior edges are thickly set with minute denticles. The cilia are 
worn from the anterior and central portions of the surface, but on the 
region near the fifth pair of legs are intact, and are brightly irides- 
cent; the cilia cover about two-thirds of the space between the lines. 
The carapace is armed with more spines than is usual in species with 
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unarmed abdomens. A row of eight spines on the gastric area is 


arranged in size as follows: The gastric pair is the largest; the next 


are the second and fourth pairs; those of the third pair are little more 
than spinules; a little behind the third and fourth paired spines of 
the front row is a spinule, and on the sides are two other paired spines. 
On each of three females there is a denticle near the extremities of a 
ciliated line forming the anterior margin of the posterior lobe of the 


1 


Fig. 18.—MUNIDA SCULPTA, X 2 


gastric area. These spinules are wanting in the three males. In the 
fork of the cervical suture are three or four spines; on the border 
behind the suture there is a row of from three to five paired spinules. 

The rostrum extends beyond the eyes by more than one-half of its 
length, it is slender, slightly compressed, and is obscurely serrated 
above. 

The supraocular spines extend to about the middle of the eye. The 
antero-lateral spines equal the supraoculars in length. 
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The inferior border of the merus of the maxillipeds is armed with 
three or more spines on the proximal and one on the distal end, 

The chelipeds are shorter than those of J/. ¢rrasa. The merus has 
three rows of ten or more spines in good alignment; the surfaces on 
each side of the middle row are flat and.diverge at an angle of 90 
degrees. There are seven or eight spines on the carpus and two rows 
on the inside of the palm; all of the articles are scabrous throughout. 

The abdomen is unarmed. 

The type specimen is an ovigerous female, and is more nearly perfect 
than the others. Unfortunately, the exact locality is unknown; it is 
labeled *‘Caribbean Sea, 1884.” All of the other specimens come from 
the north of Cuba. These specimens differ from the type in having 
the supraocular spines less divergent and in having three spines on 
the merus of the maxillipeds where the type has four; the distal 
terminal spine is also wanting in these specimens. The type measures 
from the front to the end of the telson 32 mm.; width, 12 mm.; length 
of chelipeds, 38 mm.; length of palm, 9 mm.; length of fingers, 9 mm. 

Locality.—Albatross station 2159; 98 fathoms; one male and one 
female. 

(Station 27, Iowa State University Expedition; two males and one 
female.) 


Type.—Cat. No. 8942, U.S.N.M. 
MUNIDA SIMPLEX, new species. 


The carapace is broadest behind; the transverse ciliated lines are 
well separated; the cilia are iridescent and extend forward one-fourth 
of the distance to the next line. There are six spines in line near the 
front of the gastric area and a single spine at the extremes of the first 
ciliated line. Two paired spines are situated in the fork of the cervi- 
cal suture, making twelve spines in all on the surface of the carapace. 

The eyes are large; the supraocular spines extend to the cornea. In 
the type specimen the lower border of the merus of the maxillipeds is 
armed with a long spine and three rudimentary ones in the other speci- 
mens; the merus has but one or two rudimentary ones. 

The chelipeds are long and cylindrical, and under a lense they are 
lightly scabrous; the scale-like areas are bordered with iridescent cilia. 

The merus has about twenty-five spines, large and small, in a dorsal 
view. The spines of the carpus are small; there isa row of small spines 
near the crest of the palm. The hands are long and a little curved 
inward, and bent slightly downward from the base of the fingers, 
which are a little longer than the palm. In the specimen selected for 
the type the chelipeds are unequal; the left one is the smaller, and 
has the most marked bend at the base of the fingers, making a large 
shallow sinus in the lower outline; the outline of the dacty! is con- 
cave; the curves in the right hand are not so strong as in the left, and 
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hetter represent the hands of the three specimens from the other 
stations. 

The length of the body from the front to the end of the telson is 
l4mm. The chelipeds are 34 and 37 mm. in length, respectively, and 
the palm of the right is 9 mm.; the fingers, 9.2 mm. 


F1G. 19.—MUNIDA SIMPLEX, 


Type.—Cat. No. 7789, U.S.N.M., from Albatross station 2169; depth 
78 fathoms. 

A second specimen was taken at station 2320 in 130 fathoms; two 
other specimens were taken at station 2322 in 115 fathoms: the three 
stations were off Habana, Cuba. 
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MUNIDA TENELLA, new species. 
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Fic. 20.—MUNIDA TENELLA, X 3. 


The carapace is broadest in the anterior-middle, tapering slightly 
forward to the slender spines behind the antenna. The ciliated lines 
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are well separated, the cilia are short and slightly iridescent; the lines 
are for the most part unbroken. The gastric pair of spines is small, 
and the other spines of the gastric row are very small; in some 
specimens they should be designated as spinules. There are eight 
spines in the gastric row and two at the extremities of the first cili- 
ated line, making ten spines on the gastric area. A large spine occu- 
pies the area in the fork of the cervical suture and a second paired 
spine the border just behind the fork. 

The rostrum is about twice as long as the eyes; two or more 
spinules break the continuity of the sides; the upper border is sub- 
serrate. The supraocular spines are small and reach only about the 
middle of the eyes. 

The eyes are large, the cornea is much inflated, and the peduncles 
are very short. 

The inferior margin of the merus of the maxillipeds is armed with 
a large spine on the proximal part and by a short spine on the distal 
part. The merus of the chelipeds is armed with three rows of spines, 
the inner row with seven, the middle with six, and the outer with nine. 

There are five spines on the carpus, three on the distal border, and 
two small ones on the inner margin. The upper margin of the palm 
has a row of from ten to fourteen small spines. The ambulatory feet 
are spinulose. The second segment of the abdomen has a line of six 
spines, the third and fourth two each. 

Length of a large specimen, from the front to the end of the telson, 
18 mm.; length of chelipeds, 39 mm.; of palm, 9 mm.; of fingers, 
8 mm. Taken by the U.S. Fish Commission steamer <A/batross at 
several stations off St. Josephs Island, Gulf of California, in from 39 
to 71 fathoms. 

Type.—Cat. No. 20540, U.S.N.M. 

Variations: The gastric row of spines may have six spines in small 
specimens. The rostrum may show several spinules or none. The 
second segment of the abdomen may have but one pair of spines in 
some of the smaller specimens; usually six can be made out under a 
lens. 

Genus MUNIDOPSIS Whiteaves. 


KEY TO THE SPECIES OF MUNIDOPSIS EXAMINED. 


a. Eye spines present. 
b. Eye spines short, conical. 
ce. Chelipeds short, bearing but few spines. 
d. Carapace broadest behind; gastric area with six spines... . aculeata, p. 315 
d. Carapace broadest in front; gastric area with two spines. suhbsquamosa, p. 327 
. Chelipeds elongated, bearing numerous spines. 
d. Abdomen unarmed. 
e. Auxiliary eye spine at the base of the large eye spine scabra, p. 325 
e. Auxiliary eye spine wanting tanneri, p. 327 
d. Abdomen armed hystrix, p. 321 
b. Eye spines long. 
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c. Without spines or teeth on the front behind the antennal peduncle. 
d. With four spines on the posterior margin of the carapace -...bairdi, p. 317 
d. Without spines on the posterior margin; margin roughened by a large 
number of sharp granules. 
e. Rostrum straight antonii, p. 316 
e. Rostrum curved beringana, p. 279 
-. With spines or teeth on the front behind the antenne. 
d. Spines wanting on the gastric area ..........-......----spinoculata, p. 327 
d,. Spines on the gastric area two or more. 
e. One eye spine crassa, p. 318 
e. Two eye spines. 
J. Crest of palms spiny. 
g. Merus of chelipeds with ten to twelve spines (exclusive of the ter- 
minal spines) similis, p. 326 
g. Merus of chelipeds with six to eight spines verrilli, p. 291 
jf. Crest of palms not spiny nitida, p. 323 
a. Eye spines not present. 
». Rostrum broad, with subparallel sides; extends considerably beyond the eyes 
where it terminates in a trident. 
c. Rostrum long and strongly bent upward, as in Galicantha. 
d. Carapace without spines except on margin ................ expansa, p. 282 
d. Carapace with spines on the surface illi, p. 283 
». Rostral point short, horizontal (Galathodes). 
d. Gastric area armed with two spines or Spinules. 
e. Palm spiny above and below 329 
e. Palm not spiny 285 
d. Gastric area without spines or spinules. 
e. Maxillipeds with the inferior margin of merus armed with three spines. 
jf. Sides of rontyum cOivexr. ...2 5652. sie eee se tridentata, p. 328 
f. Sides of rostrum straight bahamensis, p. 278 
e. Maxillipeds with the inferior margin of the merus armed with two spines. 
jf. Both spines slender from the base. 
g. Carpus of chelipeds with a single long slender spine.tenuirostris, p. 289 
g. Carpus with three long slender spines latifrons, p. 321 
Jf. Both spines not slender. 
g. Fingers of the chelipeds acuminate from base to tip.acuminata, p. 277 
g. Fingers not acuminate modesta, p. 286 
b. Rostrum not tridentate. 
c. Abdomen unarmed. 
d. Eyes movable. 
e. Gastric area with two very short conical spines .......- platirostris, p. 
e. Gastric area without spines. 
jf. With a sharp spine at the anterolateral angle. 
g. Rostrum broadest at base. 
h: Spine of anterolateral angle very short cylindropus, p. 
h. Spine of anterolateral angle long sigsbei, p. 
g. Rostrum broadest in the middle armata, p. 
'. Without spine on the anterolateral angle. 
g. Eyes long, cylindrical 
g. Eyes short 
d. Eyes immovable. 
e. Surface of carapace smooth, punctate espinis, p. 
e. Surface of carapace rough, coarsely granulated squamosa, p- 
c. Abdomen armed with spines or tubercles. 
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d. Rostrum armed with lateral spines. 
e. Rostrum armed with a single pair of lateral spines. 

f.. Posterior margin unarmed... . erinacea, 

f. Posterior margin armed with spines. 

SP: ETRE © Gis i co ccuse dnpavadndestuleseesawel spinifer, p. 32 
g. Spines numerous, small sericea, p. 
e. Rostrum armed with two or more spines on each side. 
jf. Eyes immovable opalescens, p. 
f. Eyes movable . - . hamata, p. 
d. Rostrum not armed with lateral spines. 
e. Armature of the abdomen not confined to the median line. 

f. Armature of abdomen consisting of small conical spines, uniform in 
size, placed in a double row on the second, third, and fourth 
segments scobina, p. 325 

. Armature consisting of prominent spines on the median line and a 
single spine on each side. 
g. Spines on the posterior margin of carapace, 2 ..-... serratifrons, p. 326 
g. Spines on the posterior margin of carapace, more than 2-hastifer, p. 2! 
e. Armature of abdomen confined to the median line. 
Jf. Gastric area armed with 1 or more spines or tubercles. 
g. Rostrum depressed ......... sasccews latirostris, p. 321 
g. Rostrum curved upward. 
h. Median line on the gastric area free from spines villosa, p. 330 
h. Median line on the gastric area armed with spines or tubercles. 
i. Orbicular sinus well developed. 
k. Rostrum strongly curved upward and much longer than the 
robusta, p- 325 
k. Rostrum nearly horizontal and but little longer than the eyes. 
townsendi, p. 290 
i. Orbicular sinus lacking. 
k. Carapace of nearly uniform width, widest in middle, not cut 
Oe I SO x in cia cewscadisncsumevideadwad simplex, p. 326 
k. Carapace not uniform in width, cut into lobes by cervical 
sutures. 
l. Broadest near anterior end longirostris, p. 322 
l. Broadest near posterior end curvirostra, p. 319 
jf. Gastric area lacking spines or tubercles. ¢ 
g. With sharp anterolateral spines abbreviata, p. 315 
g. Anterolateral spines wanting. 
h. Rostrum short, broad, concave, apex rounded. 
i. Carapace of uniform width longimana, p. * 
i. Carapace broadest in front carinipes, p. ¢ 
h. Rostrum acuminate. 
i. Lateral margins of carapace straight quadrata, p. : 
bc, SE MOIS SROUIEG 5. 5 5 dei cack dccsdsccccseds aspera, p. ¢ 


MUNIDOPSIS ACUMINATA, new species. 


The rostrum extends beyond the eyes about one-third of its length; 
the base is broad; the rostral point is twice as long as the lateral 
points. The antennal spines are alittle smaller than the rostral spines. 
The spines of the lateral margin are four in number, including the 


« M. aspera may be an exception, as the rough granules are general on the carapace. 
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anterolater ral spine. The posterior spine is situated just behind the 

branch of the cervical suture, as indicated by a slight notch; the ante- 

rior branch of the suture ends in a notch just behind the anterolat- 
eral spine; both branches are 
indistinct, while the groove is 
well marked behind the gastric 
area, 

The carapace is roughened 
by short, granulose ruge 
there are no spines on any part 
of the gastric area. The spines 

aw of the ambulatory legs are con- 


1 de ah AES fined to the crests of merus and 
ait 8G Ye r ; 

or ee ‘arpus. The chelipeds have 
; spines on the crest and on the 
inner margin of the merus and 
on the distal margin of the 
carpus. 

The lower margin of the hand 
is nearly straight, with a slight 
swelling at the palm andaslight 
sinus at the base of the fingers; 

Re the fingers are acuminate, the 

ee? ‘A fy outline of the closed fingers 

Fic. 21.—Mvu ae ACUMINATA, X 2. from the base to the tip is tri- 
anguiar. This feature distin- 

guishes the species from all related forms of the subgenus Galathodes. 

The two specimens, one male and one female, were taken by the 
Albatross at station 2663, in 421 fathoms, off South Carolina. 

Type.—Cat. No. 11490, U.S.N.M. 


es 
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MUNIDOPSIS BAHAMENSIS, new species. 


The rostrum is seven-eighths as long as it is broad at the base, 
measured from the base to the base of the lateral points; between the 
points it is three-fourths the length of the base. The lateral teeth are 
large and stand out well from the margin. The inferior margin of 
the merus of the maxillipeds is armed with three spines; the proximal 
spine is broad at the base; the second is as long and is uniform in 
size; the third is short, sometimes inconspicuous or wanting. The 
merus of the chelipeds has two rows of spines and two large spines 
between them; the carpus has a large spine at the inner angle and a 
smaller one at the condyle; the palm is broad and. unarmed; in large 
specimens there is a hiatus between the fingers. The upper margins 
of the meral joints of the ambulatory feet bear a row of spines; the 
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carpal joints have a single spine placed at the distal angle of the upper 
margin. 

Length of a large male from the front to the end of the telson, 44 
mm.; length of chelipeds, 51 mm.; length of the carapace, 18 mm.; 
width, 16 mm. 

Locality.— Albatross station 2669, 352 fathoms, off the coast of 
Florida. 

Type.—Cat. No. 20555, U.S.N.M. 


FIG. 22.—MUNIDOPSIS BAHAMENSIS, 
MUNIDOPSIS BERINGANA, ’ new species. 


Three specimens of a Munidopsis were dredged in Bering Sea, 
which at first sight would be called JZ. anton?/; but a careful examina- 
tion shows that the texture of the carapace differs, that the rostrum 
is curved and not as in I. anton’, which, though directed upward, is 
perfectly straight. 

The carapace of the Bering Sea species is, in its texture, more like 


« Allowance must be made for the figure of this species, as the specimens were soft; 
the exuvize still partly attached to one. The small one is, however, hard, and this 
confirms the specific characters given to the large specimens. The short rugose lines 
of the posterior sides are more marked in the specimens than in the figure. 
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that of the MW. antonii figured by Henderson in the Challenger Ano- 
mura. The sharp granules are arranged in short lines or squame on 
the posterior portion of the carapace. The specimen figured has 
about twenty short, sharp spines on the gastric area. The smallest 
specimen, a male, has fifteen; a large female, with a part of the exu- 
vie yet attached, has the same spination as a specimen of I. antonii 
from the Paris Museum of Natural History (taken by the Talisman), 
but otherwise it is like its companions. The Zalisman specimen and 
the Bering Sea species agree in being broadest behind and tapering 
gradually forward; the Challenger figure shows a species slightly nar- 
rower a little beyond the middle; the figure of the latter also shows 


Fic. 23.—MUNIDOPSIS BERINGANA, X } 


a slight difference in the spines of the gastric area—a single spine in 
the-center where the other species have two. In comparing J. berin 
gana with M. aculeata Faxon, the spination of the gastric area is very 
similar. The cornea of aculeata is much larger than beringana and 
the eye-spines smaller; the ruge of the posterior portion of the cara- 
pace are coarse and separated in aculeata, and exceedingly numerous 
and crowded in beringana 

Length of the large female, figured from the middle of the pos- 
terior margin to the margin behind the eye, 32 mm.; greatest width, 
28 mm. 

Locality.—¥From Albatross station 3603, 1,771 fathoms. 

Type.—Cat. No. 20557, U.S.N.M. 
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MUNIDOPSIS CYLINDROPUS, new species. 


The rostrum is sharp; the distal one-half is triangular in cross sec- 
tion; it extends horizontally forward beyond the eyes by about one- 
half of its length. From the apex to the eyes the upper margin is a 
sharp ridge; from this point the ridge is forked, the branches running 
back to the front of the gastric areolation, inclosing a slight triangular 
depression. The antero-lateral angles are right angles with sharp 
apices; that portion of the front which lies between the bases of the 
antenne is much advanced beyond the line of the angles. 

The articles of the antennal peduncles are each about as long as 
broad; the flagelli are long and thread-like, reaching 
far beyond the chelipeds. 

The carapace is 5.5 mm. in breadth and 6.5 mm. in 
length, measured from the front behind the eye; the 
lateral margin is but slightly arcuate from the middle 
to the front, but much more so posteriorly. The 
areolations are protuberant; the surface is everywhere 
broken by raised transverse lines varying greatly in 
length. 

The chelipeds measure 20 mm. in length and are ric. 24—Mvusior- 
almost uniformly 1 mm. in diameter throughout, the — ““_°**8PBOFeS. 
palm enlarging to 1.2 mm. at the base of the dactyl. 

The merus and carpus are granulated, while the palm is smooth and 
slightly iridescent; two spines arm the inner surface of the merus and 
two or three the distal margins of both merus and carpus. 

The fingers are shorter than the palm; their prehensile edges are 
thin and minutely dentate. The ambulatory feet are granulated; with 
the exception of a small graduated comb under the dactyls they are 
free from spines. 

The merus of the maxillipeds is armed with two spines. 

The abdomen is wanting in both spines and tubercles; the margins 
of the second, third, and fourth segments are raised, forming deep 
transverse channels. 

This species in its general appearance very much resembles Mun?- 
dopsis cylindrophthalmus, but close inspection shows marked differ- 
ences in many characters. The latter species has a much broader 
rostrum and smaller eyes; the carapace is much smoother, and its 
antero-lateral angles are rounded. 

This single specimen, a female without eggs, was taken by the 
Albatross at station 3697, in 265-120 fathoms, off Honshu Island, Japan. 

Type.—Cat. No. 26163, U.S.N.M. 
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MUNIDOPSIS ESPINIS, new species. 


The rostrum is about three times as long as broad in the middle; 
the apex is blunt. The carapace is about as broad as long, subquad- 
rate; the antero-lateral angle is formed by a broad, triangular, blunt 
tooth, which projects beyond the base of the rostrum. The margin 
between the rostrum and the tooth is divided by a triangular projec- 
tion into two parts; the inner part is semicircular. In this the eye is 
immovably fixed both to the front and rostrum. On the margin 
behind the antero-lateral tooth is a double-pointed tooth; behind this 
and in front of a deep transverse depression is a small tooth. 


F1G. 25.—MUNIDOPSIS ESPINIS, x 2}. 


This species is altogether without spines, with the exception of two 
on the merus of the maxillipeds. 

The carapace is 7.5 mm. in each dimension. 

Locality.— Albatross, station 2351, 426 fathoms, off Yucatan. 

Type.—Cat. No. 20559, U.S.N.M. 


MUNIDOPSIS EXPANSA, new species. 


The front extends forward horizontally and ends in two points and 
a sharply upturned rostrum. The carapace is very broad, and, except- 
ing on the margin, is altogether devoid of spines; the surface is rather 
crowded with short, semicircular, raised lines; the antero-lateral angles 
are formed by triangular teeth, the points of which are directed for- 
ward; behind the angles are two teeth on a small lobe and a third one 
at about the middle of the margin. The merus of the maxillipeds is 
unarmed, The distai margins of the meral joints of both the chelipeds 
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and ambulatory legs are armed with tubercular spines; the chelipeds 
ure much shorter than the body. 

Length of the body from the tip of the rostrum to the end of the 
telson, 52 mmn.; length of the chelipeds, 30 mm.; length of carapace 
from the sinus behind the eye, 20 mm.: breadth in the middle, 22 mm. 

Locality.—Station 2663, 421 fathoms, off Florida. 

Type.—Cat. No. 20561, U.S.N.M. 


Fic. 26.—MUNIDOPSIS EXPANSA, 1}. 


MUNIDOPSIS GILLI, new species. 


The rostrum projects forward and ends in two horizontal points and 
a sharply upturned rostral point, as in Galicantha. The portion of the 
front behind the rostrum is unarmed. The lateral margins are very 
uneven. A lobe bearing a small spine marks the antero-lateral angles; 
behind the angle is a lobe with two points, followed by a sinus, then 
another short spine or point. There are eight or more small tubercu- 
lar granules on the posterior border and numerous similar granules 
scattered over the carapace and legs The different areolations are 
protuberant; the gastric area is surmounted by three spines, placed 
at the points of an equilateral triangle; there are two short spines on 
the cardiac area. The merus of the maxillipeds is armed with three 
spines; the first is very stout at the base, the second is slender, the 
third is short. 

Proc. N. M. vol. xxvi—02——20 
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The chelipeds are shorter than the body. The second, third, and 
fourth segments of the abdomen are each armed with a single spine. 

Length of body from the rostrum to the end of the telson, 58 mm.: 
length of carapace from behind the eyes, 24 mm.; breadth, 19.5 mm. 

Locality.— Albatross, station 2629, 1,169 fathoms, off Bahama 
Islands. 

Type.—Cat. No. 20562, U.S.N.M. 

Named for Dr. Theodore Gill, associate in zoology, U. 5. National 
Museum. 


<1. 
MUNIDOPSIS HASTIFER, new species. 


The rostrum is rather broad, its sides are arcuate, the apex is acute, 
and the margin is cut into small serrate teeth; a prominent carina runs 
from the apex to the highest part of the gastric protuberance. The 
sides and front meet in an obtuse angle which is armed at the apex 
with a small spine. 

The front runs forward from the angle to a point almost under the 
eye, then back around the eye to the rostrum, leaving the eye ina 
semicircular orbit in which the eye moves slightly. 

The carapace is about one-sixth longer than broad, the areolations 
are protaberant and curiously armed with compressed spines, many 
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having sharp procurved points, especially those near the sides of the 
carapace; the gastric area has two large spines of this nature and 
numerous smaller ones. There are two on the median line on the 
cardiac area. The posterior margin of the carapace is raised, the 
middle th'rd is free from spines, but on either side of this space is a 
pair, rather large and procurved. 

The chelipeds are about three times the length of the carapace, not 
including the rostrum; the merus is set with rows of elongated gran- 
ules, the middle inner surface is set 
with three sharp spines on one 
cheliped and with two on the other; 
there are three spines on the distal 
margin. The armature of the car- 
pus is similar; the palm is thickly 
set with small spiny granules below, 
large ones run along the upper mar- 
gin in a well-formed line. There 
is a line of hair along the ridge of 
the movable finger; the hiatus 
formed by the fingers is set with 
hair. The ambulatory feet are 
thickly set with spiny granules. 

The second and third segments 
of the abdomen are armed with 
spines, the second segment has two 
spines ina central position on the 
posterior margin, and a_ paired 





FIG. 28.—MUNIDOPSIS HASTIFER, X 2}. 


group of two on the surface nearer 
the side; the third segment has a spine on the median line on the ante- 
rior margin and a pair separated by the line on the posterior margin, 
also smaller spines near the sides. 

The carapace of the largest specimen, a female without eggs, is 9.5 
mm. in length measured from the orbit, and 8 mm. in width; the 
chelipeds are 28 mm. in length, the palm at the base of the dactyl is 
3.2 mm. in width, the fingers are 4.5 mm. long, and the palm 6.8 mm. 

Three specimens were taken at A/batross station 3697 in 265-120 
fathoms, off Honshu Island, Japan. 

Type.—Cat. No. 26164, U.S.N.M. 


MUNIDOPSIS MINA, new species. 


The rostrum is about as long as broad, measured from its base to 
the base of the lateral points. The distance between the lateral points 
is about five-eights of the length of the base. The carapace is elon- 
gated; the sides are slightly arcuate and armed with four short spines. 
There are two short spines on the gastric area, as in J/. tridens 
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A. M. Edwards. The merus of the maxillipeds is armed with four 
spines. The first is very broad, but sharp pointed; the second is 
slender; the third and fourth are short. The merus of the right che- 
liped has a row of small spines on the upper margin and three or four 
large spines on the inner surface. The carpus is armed on the distal 
margin with five spines. The palm is slender, a little compressed, 
smooth on the sides, granular above and below. 





Fic. 29.—MUNIDOPSIS MINA, < 1}. 


Length of body from the tip of the rostrum to the end of the telson, 
40 mm.; length of carapace from the front to the posterior margin, 
16 mm.; width of carapace, 12.5 mm. 

Locality.— Albatross station 2818, 392 fathoms, off Galapagos Islands. 

Type.—Cat. No. 20557, U.S.N.M. 

MUNIDOPSIS MODESTA, new species. 

The rostrum is broad; the rostral point is very much tonger than 

the lateral points at its base. 


The antero-lateral and other marginal spines are small for this sec- 
tion of the genus. The carapace is inconspicuousiy set with short hair; 















4 
6 
“ 
? 
; 









| 
| 


Te eae me + 

















No. 1311. SOME NEW DEEP SEA CRUSTACEANS—BENEDICT. 287 


the hair on the chelipeds and ambulatory legs is long, but not at all 
dense. There are no spines on the carapace. 

The inferior margin of the merus of the maxillipeds is armed with 
two short, sharp-pointed teeth. The spines on the merus of the cheli- 
peds vary in number, in most specimens there are four or five on the 
inner surface. There is but a single true spine on the carpus, situated 
at the inner angle. The hands are smooth; the palms are rather 
broad. The ambulatory feet are almost unarmed; the terminal spines 
of the meral and carpal joints are the most conspicuous. 
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F1G. 30.—MUNIDOPSIS MODI .a, x 3. 


Length of the carapace from the front behind the eyes, 8.5 mm.; 
breadth of carapace, 7 mm.; length from the tip of the rostrum to 
the end of the telson, 22 mm.; length of chelipeds, 22 mm. 

Locality.— Albatross station 2818, 392 fathoms, off Galapagos Islands. 

Type.-—Cat. No. 20553, U.S.N.M. 


A number of specimens, one small female with eggs. 


MUNIDOPSIS OPALESCENS, new species. 






The rostrum is sharp pointed, triangular in section, armed on the 
sides with three or four spines irregularly placed. The carapace is 
subquadrangular in shape; the antero-lateral angles are armed with a 
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single spine, which stands out diagonally and curves forward. The 
areolations are very protuberant; three spines arise from the gastric 
area, a transverse pair near the front and one on the median line 
farther back. There is a large spine on the cardiac area, followed by 
one or more smaller ones; three spines on the post-branchial area are 
in line near the margin; behind the antero-lateral angles there are 
three spines onthe margin. The posterior border is armed with six or 





SG 
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Fic. oi. —MUNIDOPSIS OPALESCENS, 24. 


more spines. In addition to the spines enumerated there are a variable 
number of spinules and spiny granules scattered over the surface. 

The second segment of the abdomen is armed with two large spines; 
anterior to these at the sides are one or more paired spinules. . The 
third segment is armed with four spines, a pair on each of the two 
ridges; the anterior pair are the larger. The inferior margin of the 
merus of the maxillipeds is armed with four spines, the third is 
usually the shortest; the superior margin has three or four small 
denticles. 
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The chelipeds are slender; the spines on the merus are distantly 

The chelipeds are slender; th ir n the mer re distanth 
placed in three principal rows; there is a very large spine at the inner 
angle of the carpus; many smaller ones are arranged in three rows. 
The palm has a single row of spines on the superior margin; the 
fingersareshort. Color very light, with br‘iliant opalescent reflections. 

eneth of a femé fro e margin behine e eves to the end o 

Length of a female from the margin behind the eyes to tl l of 
the telson, 20 mm.; length of chelipeds, 27 mm. 

wocdlity.— Albatross station 2781 in 348 fathoms and 2785 in 44¢ 

Locality.— Albat tation 2781 in 348 fathor 1 278 449 
fathoms, off Patagonia. 

Type.—Cat. No. 20558, U.S.N.M. 


MUNIDOPSIS TENUIROSTRIS, new species. 


The length of the rostrum from base to tip is equal to one-half the 
width of the carapace at the antero-lateral angles; the distance 
between the lateral points is 
two-fifths of the length of 
the base. The carapace is 
hairy and devoid of spines; 
the anterior half of the lat- 
eral margin is straight in the 
male and a little arcuate in 
the female; the margin be- 
tween the spine above the 
antenne and the base of the 
rostrum is transverse; the 
antero-lateral and other 
spines of the margin are 
subequal. 

The inferior margin of 
the merus of the maxillipeds 
is armed with two slender 
spines and one very short 
conical one. There are two 
rows of spines on the merus 
of the chelipeds, with two 
large spines between them; 
the hands are flattened and 





a little elongated. OD ate THN 
Length of the carapace Fig, 32.—MUNIDOPSIS TENULROSTRIS, X 2. 


from the margin behind the 
eye to the middle of the posterior margin is 11 mm.; breadth of cara- 
pace, 9 mm.; length of cheliped, 32 mm. 

Locality.— Albatross station 2415, 440 fathoms, off the coast of 
Georgia. 
Type.—Cat. No. 20560, U.S.N.M. 
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MUNIDOPSIS TOWNSENDI, new species. 

The carapace is a little longer than wide, measuring from the base 
of the rostrum. In shape it is almost as quadrate as M. guadratus I 
Faxon. ‘The areolations are protuberant, and the entire surface is t 
thickly set with tubercular granules subequal in size. These granules 
extend to the end of the rostrum. The rostrum is short and narrow, ‘ 
extending but little beyond the eyes. A tooth on the margin behind ( 
the antenne forms the outer angle of the orbital sinus. | 


The posterior margin is armed with granules of the same size and 
character as the surface of the carapace. 
The second and third segments of the abdomen are armed each with 
a large tubercle; the tubercles and the surfaces of the segments are 
covered with the same granulations as the 
carapace; the other segments are smooth. 
The upper surface of the merus of the 
cheliped is armed with about fifteen short 
and very stout spines; the lower surface is 
semicylindrical and smooth; the carpus is 
armed with nine to twelve short tubercles. 
The palm is rather longer than the fin- 
gers and a little narrower. On the outer 
surface, in line with the gape of the 
fingers of the right hand, are the three 
largest spines on the cheliped; near the 
crest and parallel with the line of large 
spines is a row of very much smaller ones. 
; 





FIG. 33.—MUNIDOPSIS TOWNSENDI, 
i The fingers are compressed, thin, and 

evenly toothed on the prehensile edges. On the left hand the three 
spines behind the gape are replaced by six smaller ones, and one or . 
two of the parallel rows are hardly indicated. 

The merus of the ambulatory feet is tubercular or spiny on the distal 
half, the carpus is tubercular, and the propodus is smooth with the 
exception of a line of three to four conical spines on the upper surface. 

The dactyls are short and much curved. The merus of the maxilli- 
peds is armed with two short, stout spines. 

Length of carapace, from base of rostrum, 7 mm.; greatest width, 
8 mm. 

Named for Mr. C. H. Townsend, who served as naturalist on the 
U.S. Fish Commission steamer Albatross. 

The type is a female with eggs from Adbatross station 2818. : 
Type.—Cat. No. 26167, U.S. N. M. 
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MUNIDOPSIS VERRILLI, new species. 


The rostrum is slender and triangular in cross section; the upper 
margin runs back as a carina to a point behind the spines of the gas- 
tric region; the rostrum is slightly bent upward. The front from the 
hase of the rostrum to a point under the anterolateral spine is nearly 
straight and is at an angle of about 45 degrees to the median line. The 
eyestalks are armed with two spines, of which the inner is much the 
longer. The carapace is iridescent; the short and rather elevated 
ruge are hairy. The abdomen is unarmed. 





Fic. 34.—MUNIDOPSIS VERRILLI, X 1}. 


The merus and carpus of the ambulatory legs are spiny. The merus 
of the chelipeds is triangular in cross section; it has four spines on the 
upper ridge and two on the inner; there are five or six spines on the 
carpus, and two prominent spines on the crest of the palm; the pre- 
hensile edges of the fingers are evenly dentate. 

This species is related to MW. brevimana Henderson and to MV. ciliata 
Wood-Mason and to M. nitida Milne-Edwards. 

Taken by the A/hatross at stations 2919 and 2923, off southern 
California. 

Named for Prof. A. E. Verrill. 
Type.—Cat. No. 20656, U.S.N.M. 
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Genus UROPTYCHUS Henderson. 
KEY TO THE SPECIES OF UROPTYCHUS EXAMINED. 


a. Lateral margin of the carapace armed with spines or spinules. 
b. Merus without spines, except at the articulation with the carpus. 
«. Rostrum but little longer than the eves. 


Se eee PIO: CNN i onc Sao oes Soa decnveseendccbusaceeen armatus, p. 330 
Ne 
«. Rostrum about twice the length of the eyes............-.-.-- granulatus, p. 293 


b. Merus spiny. 
c. Spines on the merus few. 


d. Rostrum broad, triangular, not twice as long as the eyes....minutus, p. 296 
d. Rostrum about three times the length of the eyes ..........: spiniger, p. 298 
c. Spines on the merus numerous. 
d. Without spines on the gastric region ...............--..-...- bellus, p. 331 
d. With spines on the gastric region. 
e. Spines on the lateral margin short and stout ............ pubescens, p. 332 


e. Spines on the lateral margin long and slender. 
J. Chelipeds long and slender; spines on the crest of the palm larger and 
more numerous than those of the lower margin -.....spinosus, p. 333 
jf. Chelipeds stout, with spines of the crest and lower margin longer and 
about equal in size and number 
a. Lateral margin of the carapace unarmed. 


Sine eee ne sk te aes princeps, p. 296 


}, Carapace and legs densely spinulose (including lateral margin) .-rugosus, p. 333 
}. Carapace not spinulose. 

ee INNIS 5... on fc oe bocG Monee cusanneneses eeeede capillatus, p. 293 

ec. Carapace not conspicuously pubescent. 

d. Rostrum about twice the length of the eyes. 
e. Cornea not larger than the eyestalk .................-. jamaicensis, p. 294 

e. Cornea spreading, much larger than the eyestalk .......... nitidus, p. 332 

d. Rostrum not twice as long as the eves. 


Di IN EIIIUINE nn cb weed ood cs ceickct pee tposessebanes brevis, p. 292 
e. Rostrum flat, triangular. 
f. Outline of hands arcuate on both margins....... ..-...- uncifer, p. 333 
f. Outline of hands straight on both margins. 
g. Rostrum longer than eyes . .... .........csceecces occidentalis, p. 332 
g. Rostrum much shorter than eyes ............---..-. scambus, p. 297 


UROPTYCHUS BREVIS, new species. 


The rostrum is short, subeylindrical, and blunt. The only armature 
of the carapace is at the antero-lateral angles, from which a fingerlike 
tubercle extends directly forward. 

The carapace is remarkable for its dimensions, being much broader 
than long; the broadest portion is near the posterior margin; the 
front is about one-half the breadth; the sides are immarginate. 

The merus of the maxillipeds is unarmed. The merus of the cheli- 
ped is cylindrical, armed at the distal upper angle with a single small 
spine; the carpus is a little compressed, with a row of 5 small tuber- 
cles on the upper margin and a spine and 2 tubercles on the distal 
border. The palm is compressed to a thin crest above; the crest is 
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serrate; the fingers touch only at the tips; a tubercle on each extends 
across the hiatus. The propodal 
joints of the ambulatory legs are 
flattened andcurved, forming more 
than a semicircle in connection 
with the curved dactyls. 

Length of the carapace from the 
margin behind the eyes to the end 
of the median line, 5.5 mm.; 
breadth, 6.8 mm.; length of ros- 
trum, 1.5 mm. 

Locality.— Albatross station 
2351 in 426 fathoms, lat. 22~ 41’ 
00” N.; long. 84° 16’ 30” W., off 
Yucatan. 

Type.—Cat. No. 20566 U.S.N.M., female with eggs. 





Fic. 35.—UROPTYCHUS BREVIS, x 1}. 


UROPTYCHUS CAPILLATUS, new species. 


The rostrum is as long as the carapace; its breadth at the base is 
equal to one-balf of its length. The carapace is broader than long, 
armed on the lateral margin with a number of spin- 
ules; all surfaces are granular and covered with short 
hair. This speeiesismuch nearer to (7. rugosus than 
to any other in the collection; it differs in having a 
dense coat of short hair where in rugosus it is long 
and scattering; the spines of the margin of the am- 
bulatory legs are smaller and more numerous in cap- 
llatus; the upper margins of the propodal joints of 
the ambulatory legs are spiny only on the proximal 
half in rugosus. In this species the whole margin is 
spiny. The chelipeds are wanting in both specimens. 





9 


Length of carapace, 3 mm.; breadth, 4mm.; length 
5 > 
Fic. 36.—Uroptycuts of rostrum. 3 mm. 
CAPILLATUS 33 . : ara : 7 2 
Locality.— Albatross station 2353 in 167 fathoms, 
lat. 20° 59’ 00” N., long. 86° 23’ 00” W. 


Type.—Cat. No. 20565 U.S.N.M. 
UROPTYCHUS GRANULATUS, new species. 


The rostrum of a large female is 5 mm. long, is broad at the base, 
and sharp at the apex. It is slightly depressed, in conformity to the 
curve of the convexity of the carapace; it is deeply concave at the 
base. The antero-lateral angles are armed with stout spines. Near 
this is a smaller spine at the outer angle of the broad and deep orbital 
sulcus. The lateral margins of the carapace are very strongly arcuate 
and unevenly serrate. There is a spine on the margin behind the 
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anterior branch of the cervical depression and one behind the posteriot 
branch. On the carapace near the first spine there is a tubercle which 
in a smaller female is replaced by a spine; in a third and much 
smaller specimen this spine is but slightly indicated and the serrations 
and spines are inconspicuous. 

The surface of the carapace is set with large, well-separated granules. 
The chelipeds are long, cylindrical, and free from spines, except at 
the articulations. The surfaces, however, have the same character of 
granulations as the carapace. The ambulatory legs are smooth; the 
dactyls have a row of short, horny teeth, which form a comb on the 
lower margin. 











Fig. 37.—UROPTYCHUS GRANULATUS, X 1. 


Length of carapace, 11 mm.; breadth between the antero-lateral 
angles, T mm.; a little behind the middle, 12 mm.; at the posterior 
margin, 10 mm.; length of chelipeds, 59 mm.; of the palm, 18 mm.; 
of the fingers, 8 mm. 

Taken by the A/batross at station 2818 in 392 fathoms, Galapagos 
Islands. Three females, the two largest with eggs. 

Type.—Cat. No. 20567 U.S.N.M. 


UROPTYCHUS JAMAICENSIS, new species. 


The rostrum is deeply excavated on the basal half of its surface; it 
is flat above and below. The surface of the carapace is moderately 
swollen; the lateral margins are arcuate, ending at the antero-lateral 
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angles in a small paired spine. The carapace is smooth, glabrous, and 
punctuate under a lens. The chelipeds are long; the carpus is much 
longer than the merus and equal to the palm; both merus and carpus 
aré cvlindrical; the palm is compressed; the fingers are Jess than one- 
half the length of the palm; the merus and carpus have a spine at 
each of the anterior condyles. 





Fic. 38.—UROPTYCHUS JAMAICENSIS, X 1}. 


Length of the carapace, 8 mm.; greatest breadth, 9 mm.; length of 
the rostrum from the margin behind the eyes, 5 mm.; breadth of ros- 
trum at base, 2.5 mm. 

Locality.— Albatross station 2117, in 683 fathoms, lat. 15° 24’ 40” N., 
long. 63° 31' 30” W., Caribbean Sea. 

Type.—Cat. No. 20568, U.S.N.M. 
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UROPTYCHUS MINUTUS, new species. 


The rostrum is long, sharp, and broad at the base; the sidesare straight. 
The carapace is broadest near the posterior margin; the lateral mar- 
gins are armed with six or seven spinules, and converge to a narrow 
front. The species is 
remarkable for the 
large size of the hands. 

The palm is com- 
pressed; the immobile 
finger is longer than 
the dactyl, which 
closes inside of its 
hooked apex: there 
are several large 
spines on the merus 
and carpus. The pro- 
podal joints of the am- 


Fic. 39.—U ROPTYCHUS MINUTUS, x 34. Fic. 40.—UROPTYCHUS PRINCEPS, X 1}. 


bulatory legs have four or five long, slender spines on the lower margin. 
This is the smallest species examined. Length of carapace, 3 mm.; 
chelipeds, 10 mm. 
Locality.— Albatross station 2120, in 73 fathoms, off Trinidad. 
Type.—Cat. No. 7833, U.S.N.M. 


UROPTYCHUS PRINCEPS, new species. 


The rostrum is long, sharp pointed, broad at the base and curved 
downward; four or five small spines lie along its margins irregularly 
placed. The carapace is broader than long, flattened, armed on the mar- 
gin with fine, long, slender spines. A row of spines extends across the 
varapace a little behind the front; the row is interrupted in the middle. 
There are numerous spinules on the carapace near the margins. 
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The upper distal angle of the merus of the maxillipeds is armed 
with a single spine; the corresponding angle of the following joint 
with two. 

There are four lines of spines on the merus of the chelipeds: the 
spines near the distal margin are long; there are seven rows on the 
carpus; the palm is compressed and long; eleven spines on the crest 
and fifteen on the lower margin; a few spinules are placed on the 
outer surface near the carpus and crest; the inner surface is smooth. 

The ambulatory legs have a single row of spines on the crest of the 
meral and carpal joints; the meral joints have two additional rows 
below. 

The carapace is 12.5 mm. in length and 13.5 mm. broad. The ros- 
trum is 5.5 mm. long; the chelipeds 55 mm. in length. 

Locality.— Albatross station 2752, in 281 fathoms, lat. 13° 34’ 00” N., 
long. 61° 04’ 00” W., Lesser Antilles. 

Type.—Cat. No. 20564, U.S.N.M. 


UROPTYCHUS SCAMBUS, new species. 


The rostrum is triangular, its apex reaches the base of the cornea. 
The front is cut back into semicircular orbits, which are continuous 
with the rostrum on the inside and 
nearly so witn the finger-like projection 
at the antero-lateral angles which guard | 
the outer angles of the orbital sinus. 
The carapace is broader than long, 
measuring 7 mm. in length to 8 mm. in 
breadth, it is convex in all directions, 
and has no marginal or other spines; 
the surface is glabrous; the sides are 
prolonged at the antero-lateral angles 
into finger-like processes, which do not suggest spines. In shape the 
carapace is triangular, with rounded posterior apices and the anterior 
apex cut off to make room for the eyes and other appendages. 

The merus of the maxillipeds is unarmed. 

The elongated chelipeds are unarmed, with the exception of some 
slight projections at the distal margins of the merus and carpus and 
two tubercles in the gape of the fingers. 

The ambulatory feet are cylindrical; the dactyls are subprehensile, 
and armed beneath with a row of little spines which are hidden by a 
dense growth of hair. 

It will be seen by the figures that this species is very closely related 
to Uroptychus brevis of the Antillian region; the subprehensile dac- 
tyls common to both, in conjunction with the proportions of the cara- 
pace, might well enough warrant generic distinction, if the genus as 
at present constituted was overcrowded, which can hardly be claimed 
for it. 


Fig. 41.—UROPTYCHUS SCAMBUS, 
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The type and only specimen is a female with eggs, dredged by the 
Albatross off Honshu Island, Japan, at station 3706, in 337 fathoms. 


Type.- -Cat. No. 26165, U.S.N.M. 
UROPTYCHUS SCANDENS, new species. 


The rostrum is about 1.2 mm. in length, narrow, pointed, concave 
above. The posterior line of the orbital sinus is but little behind the 
line of the antero-lateral angles. The eyes 

are cylindrical and about 1 mm. in length. 

The carapace is4+mm. in length, measured 
from the orbit to the posterior margin at the 
median line and 4.5 mm. in breadth. 

The lateral margins are spinulose; a few 
spinules are placed along the side of the gas- 
tric region, replaced on the front of the re- 

Fig. 42.—URoPTYCHUS SCANDENS, gion by granules. The antero-lateral angles 
; are armed with spines a little 
larger than those of the margin. 

The chelipeds are long, slender, and altogether lack- 
ing in armature, with the exception of a tubercle on the 
prehensile edge of the movable finger; the opposing 
finger has a sulcus into which the tubercle nicely fits. 

The dactyls of the ambulatory feet are short and 
blunt; a fringe of short sharp spines render them pre- 
hensile in no small degree. The carapace and legs are 
set with long fine hair. 

The type and only specimen is a female, with eggs, 
dredged by the Albatross at station 3715, in 68-65 
fathoms, off Honshu Island, Japan. 

Type.—Cat. No. 26166, U.S.N.M. 

UROPTYCHUS SPINIGER, new species. 


Fic. 43.—URopty- 
The rostrum is slender and sharp pointed, concave on —-CHUS SPINIGER, 
the upper surface of the basal half. The antero-lateral ¢ 
angles of the carapace are marked by large and very sharp spines. 
The lateral margins are armed with spines of uneven size, the one 
behind the antero-lateral is small, followed by a large one, which in 
turn is followed by two much smaller ones. 
The meral and carpal joints of the maxillipeds are each armed on 


the distal upper angle with a single spine. The coxa and ischium of 
the chelipeds are each armed with a single spine; the merus with six 
very stout spines, three in a transverse row on the proximal portion, 
two near the middle, and one on the distal margin; there are three or 
four on the surface of the carpus and four short conical spines on the 
border next the palm. The merus of the ambulatory legs has two 
spines on the upper border. 
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Length of carapace, 3.7 mm.; breadth, 4 mm.; length of rostrum, 
3mm.; length of chelipeds, 18 mm. 


Locality.— Albatross station 2152, in 387 fathoms, off Habana. 
Type.—Cat. No. 7795, U.S.N.M. 


Genus PTYCHOGASTER A. Milne-Edwards. 


PTYCHOGASTER DEFENSA, new species. 
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Fig. 44.—PTYCHOGASTER DEFENSA, X 1. 


The rostrum is slender and styliform, about twice as long as the 
eyes. The gastric area is armed with seven slender spines similar to 
the rostrum in appearance, but somewhat shorter; one is placed in the 
center of the area and the others at equal intervals from it, forming a 

Proc. N. M. vol. xxvi—02 21 
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circle; four spines on the cardiac area form a square; there are six 
paired spines on the branchial areas and one on the hepatic. 

The first and second segments of the abdomen are each armed with 
a row of large spines; the third, fourth, and fifth segments have a 
large paired spine on the side with a smaller spine close behind it; 
the sixth segment has a group of about twelve spines. The spines of 
the legs are long, slender, and curved, numerous but not crowded. 

This species is distinguished from /. investigatoris Alcock and 
Anderson by the larger size and lesser numbers of the spines on the 
chelipeds and ambulatory feet, and by the armature of the abdomen. 
The spines of the carapace seem to be a little longer in P. defensa, but 
in general the species are closely related. 

Length of body from the margin behind the eyes to the end of the 
telson, 33 mm.; of the cheliped, 104 mm.; of the first ambulatory leg, 
60 mm. 

Locality.— Albatross station 2818, in 392 fathoms, Galapagos Islands. 

Type.—Cat. No. 20563, U.S.N.M. 


LIST OF KNOWN MARINE SPECIES OF GALATHEID. 


GALATHEA ACANTHOMERA Stimpson. 
Galathea acanthomera Stimpson, Proc. Acad. Nat. Sci. Phila., X, 1858, p. 252. 
Bonin Islands, between coral, at a depth of 1 fathom. 


GALATHEA ACULEATA Haswell. 


Galathea aculeata HaswE.1, Proc. Linn. Soc. New South Wales, V1, p. 761; Cat. 
Aust. Crust., 1882, p. 162. 


GALATHEA AEGYPTIACA Paulson. 


Galathea aegyptiaca Pauson, Izsledovaniya Rakoobraznikh Krasnago Morya, I, 
Kief, 1875, p. 94, pl. xu, fig. 1-1b. 


GALATHEA AFFINIS Ortmann. 
Galathea affinis ORTMANN, Zool. Jahrb. System., p. 252, 1892, pl. 11, fig. 9. 
GALATHEA AGASSIZI A. Milne-Edwards. 


Galathea agassizi A. M1LnE-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, p. 47.— 
A. Mitne-Epwarps and E. L. Bouvisr, Ann. Sci. Nat. Zook, (7), X VI, 1894, 
p. 252; Mem. Mus. Comp. Zool., XIX, 1897, No. 2, p. 17, pl. 1, figs. 6-15. 

West India region. 
GALATHEA ANDREWSI Kinahan. 

Galathea andrewsi KInanan, Proc. Nat. Hist. Soc., Dublin, I], p. 58, pl. xvi, 
fig. 8. 

Galathea intermedia Bonnier, Bull. Sci. France et Belg., (3), XTX, 1888, p. 130. 


Specimens in the Museum can be distinguished from G. intermedia 
(see key, p. 247); the review is, however, incomplete 
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GALATHEA AUSTRALIENSIS Stimpson. 


Galathea australiensis Stimpson, Proc. Acad. Nat. Sci. Phila., X, 1858, p. 251. 
Galathea australiensis Haswe.i, Cat. Aust. Crust., 1882, p.. 161. 


GALATHEA BREVIMANA Paulson. 
Galathea brevimana Pavtson, Izsledovaniya Rakoobraznikh Krasnago Morya, I, 
Kief, 1875, p. 95. 
GALATHEA CALIFORNIENSIS, new species, see p. 247. 


GALATHEA CORALLICOLA Haswell. 


Galathea corallicola Haswe.., Cat. Aust. Crust., 1882, p. 162; Proc. Linn. Soe, 
New South Wales, VI, p. 761. 


GALATHEA DEFLEXIFRONS Haswell. 


Galathea deflexifrons Haswe.t, Proc. Linn. Soc. New South Wales, VI, p. 761; 
Cat. Aust. Crust., 1882, p. 163. 


Albany Passage, among Comatulids. 
GALATHEA DISPERSA Spence Bate. 


Galathea dispersa Spence Bare, Jour. Proc. Linn. Soc. Lond., Zool., III, 1859, 
p. 3.—Bonnter, Bull. Scient. France et Belg., (3), XIX, 1888, p. 154, pl. x1, 
figs. 1-3. (See for synonymy.) 


GALATHEA ELEGANS Adams and White. 


Galathea elegans ADAMS and Wuirte, Zool. Samarang, Crustacea, pl. x1, 
HasweE 1, Cat. Aust. Crust., 1882, p. 163. 


Holborn Island, 20 fathoms. 


GALATHEA GIARDI Th. Barrois. 
Galathea giardi Tu. Barrots, Crust. Podopht. de Concarneau, 1882, p. 22; Cat. 
des Crust. Marins Recueillis aux Acores, 1888, p. 21, pl. u, fig. 1. 
GALATHEA GRANDIROSTRIS Stimpson. 
Galathea grandirostris Stimpson, Proc. Acad. Nat. Sci. Phila., X, 1858, p. 2 
Japan, Kagosima Bay, in 5 fathoms. 
GALATHEA INCONSPICUA Henderson. 
Galathea inconspicua HENDERSON, Ann. and Mag. Nat. Hist., (5), X VI, 1885, p. 408; 
Voyage of the Challenger, XX VII, Anomura, 1888, p. 122, pl. x11. 
GALATHEA INTEGRA, new species, see p. 248. 
GALATHEA INTEGRIROSTRIS Dana. « 


Galathea integrirostris Dana, U. 8S. Explor. Exped., Crust., 1858, p. 482, pl. xxx, 
fig. 12. 
Dredged at Tahaina, Sandwich Islands. 


“Galathea integra differs in that the rostrum is very much more acute in integra 
and the merus of the maxillipeds is short and broad, its inner margin armed with a 


large spine. 
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GALATHEA INTERMEDIA Lilljeborg. 


Galathea intermedia LitisesorG, Ofvers. Vet. Akad. Forhandl., 1851, p. 21. 

Galathea parroceli Gourret, Décapod. Macrou. nouv. du Golfe de Marseilles, 
Compt. Rend. Acad., CV, 1887, p. 1034. 

Galathea intermedia Bonnier, Bull. Scient. France et Belg., (3), XIX, 1888, 
p. 130. 


Bonnier makes G. ondrewsi a synonym of this species. Of the 
correctness of this I do not feel at all sure. 


GALATHEA LABIDOLEPTA Stimpson. 


Galathea labidolepta Stimpson, Proc. Acad. Nat. Sci. Phila., X, 1858, p. 251. 


Cape of Good Hope. 
GALATHEA LATIROSTRIS Dana. 


Galathea latirostris Dana, U.S. Explor. Exped., Crust., 1858, p. 480, pl. xxx, fig. 8. 
Fiji Islands. Among corals and in cavities of the coral rock. 
Nearly colorless. 


GALATHEA LONGIMANA Paulson. 


Galathea longimana Pavtson, Izsledovaniya Rakoobraznikh Krasnago Morya, I, 
Kief, 1875, p. 94, pl. xm, fig. 2-2a. 


GALATHEA LONGIROSTRIS Dana. 


Galathea longirostris Dana, U. 8. Explor. Exped., Crust., p. 482, pl. xxx, fig. 11. 


Fiji Islands. Brought up on a comatula from a depth of 10 
fathoms. 
GALATHEA MACHADOI Th. Barrois. 


Galathea machadoi Barrots, Cat. des Crust. Marins Recueillis aux Acores, 1888, 
p. 22, pl. mu, fig. 2-10.—A. Mr~ne-Epwarps and E. L. Bouvier, Ann. Ges 
Sci. Nat., (7), XVI, 1894, p. 252. 


GALATHEA MAGNIFICA Haswell. 


Galathea magnifica Haswe.1, Proc. Linn. Soc. New South Wales, VI, p. 761; Cat. 
Aust. Crust., p. 162. 


GALATHEA NEXA Embleton. 


Galathea nexa EMBLETON, Proc. Berwick. Nat. Field Club.—Bonntkr, Bull. Scient. 
France et Belg., (3), XIX, p. 149, pl. xu, figs. 6,8. (See for synonymy. ) 


GALATHEA ORIENTALIS Stimpson. 


Galathea orientalis Stimpson, Proc. Acad. Nat. Sci. Phila., X, 1858, p. 252.— 
OrtMANN, Zool. Jahrb. Syst., 1892, p. 252, pl. u, fig. 10. 


In the Strait of Lyimoon near Hongkong, in 25 fathoms. 
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GALATHEA PAUCI-LINEATA, new species, see p. 249. 
GALATHEA PUBESCENS Stimpson. 
Galathea pubescens Stimpson, Proc. Acad. Nat. Sci. Phila., X, 1858, p. 252. 


Japan, in the port of Hakodadi, and at the island of Ousima, in 25 
to 35 fathoms. 
GALATHEA PUSILLA Henderson. 


Galathea pusilla Hexperson, Ann. and Mag. Nat. Hist., (5), X VI, 1885, p. 407; 
Voyage of the Challenger, XX VII, 1888, p. 121, pl. xu, fig. 1. 


Off Twofold Bay, Australia, in 150 fathoms. 


GALATHEA ROSTRATA A. Milne-Edwards. 


Galathea rostrata A. M1LNe-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, p. 47.— 
A. Mitne-Epwarps and FE. L. Bouvier, Ann. des Sci. Nat., (7), X VI, 1894, 
p. 252; Mem. Mus. Comp. Zool., XIX, 1897, No. 2, p. 14, pl. 1, figs. 1-5. 


West India region. 
GALATHEA RUFIPES Edwards and Bouvier. 


Gelathea rufipes A. MtLNe-Epwarps and E. L. Bouvier, Ann. des Sci. Nat. Zool., 
(7), XVI, 1894, p. 252; Exped. Scient. du Travailleur et du Talisman, 
Brachy. et Anom., 1890, p. 280, pl. xxrx, figs. 4-8. 


Cape Verde Islands. 
GALATHEA SPINOSOROSTRIS Dana. 


Galathea spinosorostris Dana, U. 8. Explor. Exped. Crust., 1858, p. 480, pl. xxx, 
fig. 9a. 


Sandwich Islands. 


GALATHEA SQUAMIFERA Leach. 


Galathea squamifera Leacn, Edin. Encycl., VII, p. 398. 

Galathea fabricti Leacu, Encyel. Brit. Supp., pl. XX. 

Galathea squamifera Leacn, Malacostraca Podophthalmata Britaniz, 1815, pl. 
xxvii A., fig. 1.—Bonnier, Bull. Scient. France et Belg., (3), XIX, 1888, 
p. 148, pl. xu, figs.1-5. (For synonymy see this. ) 


Northern Europe. 


GALATHEA STRIGOSA Linnezus. 


Cancer strigosus Linn vs Syst. Nat., 12th ed., 1766, p. 1052, No. 69. 

Astacus strigosus PENNANT, Brit. Zool., 1777, pl. xiv, fig. 26. 

Galathea strigosa Fasricivs, Ent. Syst. Suppl., 1798, p. 414.—Bonnrer, Bull. 
Scient. France et Belg., (3), XIX, 1888, p. 160, pl. xx1u, figs. 4-6 (synonymy). 


Northern Europe. 
GALATHEA SUBSQUAMATA Stimpson. 


Galathea subsquamata Stimpson, Proc. Acad. Nat. Sci. Phila., X, 1858, p. 252. 


[sland of Ousima. 
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GALATHEA VITIENSIS Dana. 
Galathea vitiensis Dana, U.S. Explor. Exped. Crust., 1858, p. 481, pl. xxx, fig. 10a. 


Fijis, about corals. Length, one-fourth of an inch, nearly colorless, 


GALACANTHA. 
GALACANTHA CAMELUS Ortmann. 


Galacantha camelus ORTMANN, Zool. Jahrb. Syst., p. 257, 1892, pl. uy, fig. 14. 


GALACANTHA DIOMEDE Faxon. 


Galacantha diomedex Faxon, Bull. Mus. Comp. Zool., 1893, p. 180; Mem. Mus. 
Comp. Zool., X VIII, 1895, p. 79, pl. xxv, fix. 1. 


GALACANTHA FAXONI, new name. 


Galacantha rostrata Faxon, Bull. Mus. Comp. Zool., VIII, 1880, p. 52; Mem. 
Mus. Comp. Zool., X VIII, 1895, p. 78, pl. B, figs. 1, la. 

The differences which in my opinion separate this species from 
C. rostrata of the West Indian region were clearly seen by Mr. Faxon. 
He had before him seven specimens from stations 3362, 3400, and 
3414. His conclusions were that ‘*The A/batross specimens differ 
constantly from the typical West Indian form in the following partic- 
ulars: The spines at the antero-lateral angles of the carapace are more 


divergent, the anterior spine being more nearly parallel with the axis 
of the body; the posterior spine is relatively longer; the abdomen 
is smoother toward the central part of the segments; the dorsal spine 
of the fourth abdominal segment is smaller. In other regards there 
is considerable variation among different individuals.” 


GALACANTHA INVESTIGATORIS Alcock and Anderson. 


Galacantha investigatoris ALcocK and ANDERSON, Jour. Asiat. Soc. Bengal, LXIII, 
1894, p. 173.—ALcock, Illus. Zool. Investigator, Crustacea, 1895, pl. xu, fig. 4. 

Galacantha rostrata var. investigatoris ALcock, Cat. Indian Deep-Sea Crust. Indian 
Museum, 1901, p. 276. 


Arabian Sea, off the Island of Minicoy, 1,200 fathoms. 
GALACANTHA ROSTRATA A. Milne-Edwards. 


Galacantha rostrata A. M1tne-Epwarps, Bull. Mus. Comp. Zool., 1880, VIII, p. 
52.—S. I. Smirn, Bull. Mus. Comp. Zool., X, 1882, p. 21, pl. rx, fig. 2; Ann. 
Report U. S. Fish Com. for 1882, 1884, p. 355.—A. MILNE-Epwarps and 
Bouvier, Ann. Sci. Nat. Zool., (7), X VI, 1894, p. 271.—Faxon, Mem. Mus. 
Comp. Zool., X VIII, 1895, p. 78, pl. B, figs. 1, la; Mem. Mus. Comp. Zool., 
XIX, No. 2, 1897, p. 60, pl. rv, figs. 21-24. 

Galacantha talismani H. Fitnot, La Vie au Fond des Mers, 1884, pl. m1.—Eb. 
Perrier, Les Explorations Sous-Marines, 1885, fig. 8, p. 341.—HENDERSON, 
Challenger Report, X X VII, 1888, Anomura, p. 167, pl. xx, fig. 1. 

Galacantha bellis HENDERSON, Challenger Report, XX VII, 1888, Anomura, p. 167, 
pl. xrx, fig. 6. 

Galacantha areolata Woop-Mason, Ann. Mag. Nat. Hist., 1891, p. 200. 





































No. 1311. SOME NEW DEEP SEA CRUSTACEANS—BENEDICT. 305 





Munidopsis rostrata S. I. Smiru, Proc. U.S. National Museum, VII, 1885, p. 493; 
Report of the U.S. Fish Com. for 1885, 1886, p. 45, pl. v1, fig. 1. 
Galacantha rostrata Avcock, Cat. Indian Deep-Sea Crust., 1901, p. 275. 


Western Europe and West Indies. 


GALACANTHA SPINOSA A. Milne-Edwards. 


Galacantha spinosa A. MILnE-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, p. 
53.—A. Mitne-Epwarps and E. L. Bouvier, Ann. des Sci. Nat. Zool., (7), 
XVI, 1894, p. 270; Mem. Mus. Comp. Zool., XIX, 1897, p. 56, pl. rv, figs. 
15-20. 


GALACANTHA TRACHYNOTUS Anderson. 


Galacantha trachynotus ANDERSON, Jour. Asiat. Soc. Bengal, LXV, 1896, p. 100.— 
Atcock, Illus. Zool. Investigator, Crustacea, 1896, pl. xxv, fig. 3. 

Galacantha spinosa var. trachynotus Aucock, Cat. Indian Deep-Sea Crust., Indian 
Museum, 1901; p. 277. 


Arabian Sea, 912-931, and 947 fathoms. 


l 
1 PLEURONCODES Stimpson. 
r $ PLEURONCODES MONODON (M. Edwards.)? 


; ?Galathea monodon M. Epwarps, Hist. Nat. Crust., I1, 1837, p. 276. 

e ?Pleuroncodes monodon Stimpson, Ann. Lye. Nat. N. Y., VII, 1860, p. 245.— 
Faxon, Bull. Mus. Comp. Zool., X XIV, 1893, p. 176; Mem. Mus. Comp. Zool., 
XVIII, 1895, p. 72, pl. xv, fig. 3. 

. PLEURONCODES PLANIPES Stimpson. 
PB 
Pleuroncodes planipes Stimpson, Ann. Lye. Nat. Hist. N. Y., VII, April, 1860, 

p. 245. 


CERVIMUNIDA, new genus, see p. 249. 
CERVIMUNIDA PRINCEPS, new species, see p. 249. 
a MUNIDA Leach. 
Munida Leacn, Dict. Sci. Nat., X VIII, 1820, p. 52. 


MUNIDA AFFINIS A. Milne-Edwards. 


De A A Ca A LER ISS IOS tty i ite aS i LES sw 


Munida affinis A. M1tne-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, p. 48.— 
A. Mrtne-Epwarps and Bouvier, Ann. des Sci. Nat. Zool., (7), X VI, 1894, 
1 p. 257; Mem. Mus. Comp. Zool., XTX, 1897, No. 2, p. 53, pl. 11, fig. 14. 
§ Munida affinis Benepicr, The Anomuran Collections made by the Fish Hawk 
Expedition to Porto Rico, U. 8. Fish Commission Bull. for 1900, p. 147. 


This species was taken off Habana at stations 2169 in 78 fathoms, 
2321 in 230 fathoms, 2329 in 118 fathoms, 2346 in 200 fathoms. Off 
the south coast of Cuba at stations 2129 in 274 fathoms, 2130 in 175 
fathoms, 2131 in 202 fathoms, 2133 in 290 fathoms, 2135 in 250 
fathoms. Off the west end of Cuba at station 2350 in 250 fathoms. 
One lot is labeled station 2138 in 23 fathoms off the east end of 
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Jamaica. It is possible that some mistake has been made in this sta- 
tion number, as this species did not occur in other shallow-water 
dredging. 

MUNIDA ANDAMANICA Alcock. 





Munida militaris var. andamanica Aucock, Ann. and Mag. Nat. Hist., (6), XIII, 
1894, p. 321; Illus. Zool. of Investigator Crust., 1895, pl. xin, fig. 2; Desc. 
Cat. Indian Deepsea Crust., Indian Museum, p. 242. 

** From the Andaman Sea,” ** 173-419 fathoms, and from the Arabian 
Sea, in the neighborhood of the Laccadives and Maldives, 210-360 
fathoms.” 

MUNIDA ANGULATA, new species, see p. 252. 


MUNIDA AUSTRALIENSIS Henderson. 
Munida subrugosa var. avstraliensis Hexperson, Challenger Report, X X VII, 1888, 
p. 125, pl. xin, fig. 3. 

The characters given by Mr. Henderson are sufficient for specitic 
rank in the absence of intergrading forms. 

Challenger station 162 off East Moncoeur Island, Bass Strait; depth 
38 to 40 fathoms. Several specimens, the majority of which are 
females; the body of the largest measures only 25 mm. in length. 


MUNIDA BAMFFICA (Pennant). 








Astacus bamfficus Pennant, Brit. Zool., IV, 1777, pl. xi, fig. 25. 

Gralathea rugosa Fasricivs, Ent. Syst., I, 1798, p. 472; Suppl., p. 415. 

Galathea longipeda LAMARCK, Syst. des Anim. sans vert., 1808, p. 128. 

Munida rondeletii Gorpox, The Zoologist, X, 1852, p. 3678, London. 

Munida bamfiia Norman, Report on Dredgings, Shetland, 1868, p. 265. 

Munida tenuimana G. O. Sars, Vidensk. Selsk. Forhand. Christ., 1871, p. 257. 

Munida bamfia Boxster, Bull. Sci. France et Belg., (3), XIX, 1888, p. 164, pl. 
xii, figs. 7 and 8. 

Munida bamffica A. Mitxe-Epwarps and E. L. Bovvrer, Crustaces Decapodes 

provenant des campagnes du yacht I’ Hirondelle (1886, 1887, 1888), Pt. 1, 

Brachyures et Anomoures, Res. Camp. Scient., Albert, I, Pt. 7, 1894, p. 83, 


pl. vii, fig. 1-7; Pt. 12, XIII, 1899, p. 75, pl. iv, figs. 6-16, Monaco. 


The ten figures in the last work referred to show the variations of 
this species. From this work and that of J. Bonnier full synonymy 
and reference can be made out. 











European waters. 


MUNIDA CARIBA Stimpson. 





Munida caribea Stimpson, Ann. Lyc. Nat. Hist. New York, VII, 1860, p. 244. 
Dr. Faxon says of this: ‘‘The specimens doubtfully referred to, 
Munida caribea Stimpson, by Prof. S. I. Smith are Munida iris of 
Milne-Edwards. Stimpson’s Munida caribexa is absolutely indeter- 
minable from his brief notice of it, and the types were burned in the 
great Chicago fire. The name caribxa should then be dropped and 
Milne-Edwards’s z77s and-?rrasa should be retained.” ¢ 


“Mem. Mus. Comp. Zool., X VILL, 1895, p. 73. 
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MUNIDA COMORINA Alcock ahd Anderson. 


Munida comorina Avcock and Anperson, Ann. and Mag. Nat. Hist., (7), II, 
1899, p. 18; Illus. Zool. Invest. Crust., pl. xii, fig. 3. 


- 











MUNIDA CONSTRICTA A. Milne-Edwards. 





Munida constricta A. Mitne-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, 
p. 52.—A. Mitne-Epwarps and Bouvier, Ann. Sci. Nat. Zool., (7), XVI, 
1894, p. 256; Mem. Mus. Comp. Zool., XIX, 1897, No. 2, p. 40, pl. 1m, fig. 5. 


West India region. 
MUNIDA CURVATURA, new species, see p. 253. 


MUNIDA CURVIMANA Edwards and Bouvier. 


Munida curvimana A. Mitne-Epwarps and E. 





L. Bovvrer, Ann. des Sci. Nat. 
Zool., 1894, (7); X VI, p. 256; Exped. Scient. du Travailleur et du Talisman, 
Brachyures et Anomoures, 1900, p. 287, pl. xxx, tig. 12-16. 











MUNIDA CURVIPES, new species, see p. 254. 


MUNIDA CURVIROSTRIS Henderson. 









Munida curvirostris HeNpERson, Ann. and Mag. Nat. Hist., (56), X V1, 1885, p. 412. 
Munida militaris var. curvirostris Hexnperson, Challenger Report, X XVII, 1888, 
p. 139, pl. m1, fig. 7. 

Habitat.—Station 200, off Sibago, Philippines; depth, 250 fathoms; 
hottom, green mud. An adult male measuring 25 mm. in length (not 
including the rostrum). Station 210, off Zebu, Philippines; depth, 
375 fathoms; bottom, blue mud. An adult female measuring 20 mm. 
in length. 

















MUNIDA DEBILIS, new species, see p. 256. 
MUNIDA DECORA, new species, see p. 257. 
MUNIDA EDWARDSII Miers. 


Munida edwardsii Miers, Alert Crustacea, 1884, p. 560, pl. Li, fig. A. 


MUNIDA EVERMANNI Benedict. 


Munida evermanni Benepict, Anomuran Collections made by the Fish Hawk 
Expedition to Porto Rico, 1901, p. 146, pl. v, fig 4. 





MUNIDA FLINTI, new species, see p. 258. 
European seas. 


MUNIDA FORCEPS A. Milne-Edwards. 


Munida forceps A. Mttne-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, p. 49.— 
Perrier, Les Explorations Sous Marines, fig. 109, p. 220.—A. MILNE- 
Epwarps and Bouvier, Ann. des Sci. Nat. Zool., (7), XVI, 1894, p. 256; 
Mem. Mus. Comp. Zool., XIX, 1897, No. 2, p. 28, pl. 1, fig. 8. 





West Indian region. 
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MUNIDA GRACILIPES Faxon. 


Munida gracilipes Faxon, Bull. Mus. Comp. Zool., XXIV, 1893, p. 179; Mem. 
Mus. Comp. Zool., X VIII, 1895, p. 77, pl. xvi, figs. 2-2b. 


Gulf of Panama. 
MUNIDA GRACILIS Henderson. 


Munida gracilis HENDERSON, Ann. and Mag. Nat. Hist., (5), XVI, 1885, p. 412; 
Challenger Report, X XVII, 1888, Anomura, p. 143, pl. xrv, fig. 4. 
Challenger station 166; depth, 275 fathoms, west of New Zealand. 
Two specimens. 
MUNIDA GRANULATA Henderson. 


Munida granulata Henperson, Ann. and Mag. Nat. Hist., (5), X VI, 1885, p. 409; 
Challenger Report, XX VII, 1888, Anomura, p. 133, pl. xtv, fig. 3. 

Challenger station 173; depth, 315 fathoms, off Fiji Islands. Nine 
specimens. 

Henderson says of this (page 134): ** The second and third abdominal 
segments bear six spinules each, four of which are arranged on the 
anterior and two near the posterior margin; the third segment bears five 
spinules, a mesial one being present on the posterior margin, which is 
somewhat prominent.” Did he not mean third armed segment rather 
than third segment, which he had just described? His figure shows 
spines on the second segment only. 


MUNIDA GREGARIA (Fabricius). 


Galathea gregaria Fasricius, Ent. Syst., I, 1793, p. 473. 

Grimothea gregaria Leacn, Dict. d. Sci. Nat., X VIII, 1820, p. 50.—Dana, U. 8. 
Expl. Expd. Crust., XIII, 1852, Crust., Pt. 1, p. 483, pl. xxx1, fig. 1. 

Grimothea nove zelandix FILHo., Passage de Venus, Mission de Tle Campbell, 
1874, p. 426. (Institute de France. ) 

Munida gregaria Miers, Proc. Zool. Soc. London, 1881, p. 73. 

Munida subrugosa HENDERSON, Challenger Report, X X VII, 1888, Anomura, p. 124. 

Munida gregaria A. MiLNk-Epwarpbs, Mission Scient. du Cap Horn, Crust., 1891, 
p. F. 32, pl. m, fig. 1. 

Guérin’s figure of ** Grimotea gregaria” * shows eyestalks as long as 
those of the New Zealand specimen, but it seems to have little else in 
common. A. Milne-Edwards has given the best account of the differ- 
ences separating this species from Jf. suhrugosaand has shown in a good 
figure the differences observed between its own adult and immature 
forms. In my opinion the question of the identity of the Cape Horn 
species with that from New Zealand remains yet an open question, 
which can only be settled by comparison of a large series of specimens 
from both localities. 

The young of Munida gregaria differ more from the adult than is 
the case with the young of any other species represented in the col- 


«Guérin, Voyage de la Coquille, II, Pt. 2, 1830, p. 32; Atlas, pl. m1, fig. 1. 
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lection. In three specimens from New Zealand, the rostrum is only a 
little longer than the eyes and the supraocular spines are very short 
and much more divergent than in the adults. The eyestalks are pro- 
portionately longer than in any species of the genus in the collection. 
In alcohol the eyes are transverse in direction and extend beyond the 
line of the sides by about one-half of the diameter of the cornea. 
The antero-lateral angles are 
rounded in the young, in sharp 
contrast with the angles of the 
adult, which are armed with a 
large double spine, giving it 
an angular appearance. The 
carapace in the young has the 
two spines on the gastric area 
behind the supra-ocular spines 
and a very small paired spine in 
line with these. The posterior 


e . ° e Fie. 45.—MUNIDA GRE- Fig. 46.—MUNIDA GRE- 
margin of the cervical suture is 


GARIA, 1 GARIA, YOUNG, 2}. 


armed with four spines. In 

addition to these spines in the adult there are about eight spines on 
the first ciliated line behind the gastric pair and another pair posterior 
to these. The armature of the abdomen is the same in both forms; 
the maxillipeds are similar, but longer in the young. 

The three specimens from New Zealand range about 45 mm. in 
length while numerous specimens of the adult from the Straits of 
Magellan range from 110 to 115 mm. Younger specimens may vary 
much more from the adult form. 


MUNIDA HASWELLI Henderson. 


Munida haswelli HeNpeRsoN, Ann. and Mag. Nat. Hist., (5), XVI, 1885, p. 411; 
Challenger Report, XX VII, Anomura, p. 139, pl. mm, fig. 5. 


Challenger station 163A, depth 150 fathoms, off Twofold Bay, 
Australia. One male and three young. 


MUNIDA HETERACANTHA Ortmann. 


Munida heteracantha OrtmMans, Zool. Jahrb., VI, 1892, p. 255, 


Japan. 
MUNIDA HISPIDA, new species, see p. 259. 


MUNIDA HONSHUENSIS, new species, see p. 261. 
MUNIDA INCERTA Henderson. 


Munida incerta Henperson, Challenger Report, XX VII, 1888, p. 130, pl. xq, 
fig. 4. 


Challenger station 200, depth 250 fathoms, off Sibago Island, Phil- 
ippines. One imperfect specimen. . 
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MUNIDA INORNATA Henderson. 


Munida inornata HeNpdERSON, Ann. and Mag. Nat. Hist., (5), XVI, 1885, p. 411; 
Challenger Report, XX VII, Anomura, 1885, p. 140, pl. xv1, fig. 6. 


Challenger station 219, depth 150 fathoms, north of New Guinea. 


One specimen. 
MUNIDA IRIS A. Milne-Edwards. 
Munida iris A. MttNe-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, p. 49.— 
A. MILng-Epwarps and Bouvier, Ann. Sci. Nat., Zool., (7), XVI, 1894, p. 
256; Mem. Mus. Comp. Zool., XIX, 1897, No. 2, p. 21, pl. u, figs. 2-7. 
Munida caribea? 8. 1. Smira, Proc. U. 8. Nat. Mus., III, 1881, p. 428; VI, 1883, 
p. 40, pl. mu, fig. 11; Report U. 8. Fish Commissioner for 1882, 1884, p. 255, 
and Report for 1885, 1886, p. 39. 
Munida, species indt. 8. 1. Smrru, Bull. Mus. Comp. Zool., X, 1882, p. 22, pl. x. 
Off the eastern coast of the United States. A/batross station 2420 
ina depth of 47 fathoms, and at numerous other stations. A very 


abundant species. 


MUNIDA IRRASA A. Milne-Edwards. 


Munida irrasa A. Mitne-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, p. 49. 

Munida caribea A. MitNe-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, p. 49.— 
A. MiLNE-Epwarps and Bouvier, Ann. Sci. Nat., Zool., (7), XVI, 1894, 
p. 256; Mem. Mus. Comp. Zool., XIX, 1897, No. 2, p. 25, pl. 1, figs. 16-20; 
pl. II, fig. 1. 


Southeastern coast of the United States and West India region. 


MUNIDA JAPONICA Stimpson. 


Munida japonica Stimpson, Proc. Acad. Nat. Sci. Phil., X, 1858, p. 252.—Orr- 
MANN, Crustacea of the Semon Collection, 1894, p. 24; Jena.—Mrkers, Proc. 
Zool. Soc. Lond., 1879, p. 51. 


In Kagoshima Bay, Japan, in 20 fathoms. 


MUNIDA LONGIPES A. Milne-Edwards. 


Munida longipes A. MitNe-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, p. 50.— 
A. Mitnr-Epwarps and Bovuvier, Ann. Sci. Nat., Zool., (7), XVI, 1894, 
p. 257; Mem. Mus. Comp. Zool., XTX, 1897, No. 2, p. 44, pl. m1, figs. 9-13. 


West India region. 


MUNIDA MEDIA, new species, see p. 262. 


MUNIDA MEXICANA, new species, see p. 264. 
MUNIDA MICROPHTHALMA A. Milne-Edwards. 


Munida microphthalma A. MttNe-Epwarps, Bull. Mus. Comp. Zool., 1880, VITI, 
p. 51.—Henperson, Challenger Report, XX VII, 1888, Anomura, p. 127, pl. 


11, fig. 4. 
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Munida microphthalma (A. M. Epwarps?) Faxon, Bull. Mus. Comp. Zool., 
XXIV, 1893, p. 179; Mem. Mus. Comp. Zool., XVIII, 1895, p. 78.—A, 
MiILNng-Epwarps and Bovuvirr, Ann. Sci. Nat., Zool., (7), XVI, 1894, p. 256; 
Mem. Mus. Comp. Zool., XIX, 1897, No. 2, p. 32, pl. 1, figs. 9-13. 

West India region. 
MUNIDA MICROPS Alcock. 
Vunida microps AvcocK, Ann. and Mag. Nat. Hist., (6), XIII, 1894, p. 326; Illus. 


Zool. Investigator, Crust., 1895, pl. xu, fig. 5; Dese. Cat. of Indian Deep- 
Sea Crust., Macrura and Anomalia, in the Indian Museum, 1901, p. 240. 


MUNIDA MICROPS var. LASIOCHELES Alcock. 


Munida microps var. lasiocheles Aucock, Ann. and Mag. Nat. Hist., (6), XIII, 
p. 327; Illus. Zool. Investigator, Crust., 1895, pl. xu, fig. 8; Desc. Cat. of 
Indian Deep-Sea Crust. in the Indian Museum, 1901, p. 241. 


MUNIDA MILES A. Milne-Edwards. 


Miunida miles A, Mitxe-Epwarps, Bull. Mus. Comp. Zool., VILLI, 1880, p. 51.— 
Henperson, Challenger Report, XX VII, 1888, Anomura, p. 126.—A. MILNE- 
Epwarps and Bouvier, Ann. Sci. Nat., Zool., (7), XVI, 1894, p. 256; Mem. 
Mus. Comp. Zool., XIX, 1897, No. 2, p. 35, pl. m1, figs. 1-4. 


West India region. 


MUNIDA MILITARIS Henderson. 


Vunida militaris HENDERSON, Ann. and Mag. Nat. Hist., (5), XVI, 1885, p. 410; 
Challenger Report, XX VII, 1888, Anomura, p. 137, pl. viv, figs. 2, 5. 
Munida vitiensis HENDERSON, Ann. and Mag. Nat. Hist., (5), XVI, 1885, p. 410. 
Challenger station 173, depth 315 fathoms, off Matuku. Station 192, 


depth 140 fathoms, off Little Ki Island. Amboina, 100 fathoms. 


MUNIDA NORMANI Henderson. 


Vunida normani Henxperson, Ann, and Mag. Nat. Hist., (5), XVI, 1885, p. 408; 
Challenger Report, XX VII, 1888, Anomura, p. 129, pl. xm, fig 5. 


Challenger station 173, off Matuku, Fiji Islands; depth, 315 fathoms. 


MUNIDA NUDA, new species, see p. 265. 


MUNIDA OBESA Faxon. 
Mumda obesa Faxon, Bull. Mus. Comp. Zool., XXTV, 1893, p. 176; Mem. Mus. 
Comp. Zool., X VIII, 1895, p. 73, pl. xvi, figs. 1, la. 
Gulf of Panama; station 3355 in 182 fathoms and station 3389 in 210 
fathoms. 
MUNIDA PERARMATA Edwards and Bouvier. 


Munida perarmata A. MitNe-Epwarps and Bouvier, Ann. des Sci. Nat., Zool., 
(7), XVI, 1894, p. 257; Résult. des Camp. Scient. de  Hirondelle (Supp. ) 
et de la Princesse-Alice, Pt. 13, 1899, p. 81; Expéd. Scient. du Travailleur et 
du Talisman, Brachyures et Anomoures, 1900, p. 305, pl. xxx, fig. 1. 


Kuropean waters. 
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MUNIDA PERLATA, new species, see p. 266. 


MUNIDA PROPINQUA Faxon. 


Munida propingua Faxon, Bull. Mus. Comp. Zool., XXIV, 1893, p. 178; Mem. 
Mus. Comp. Zool., X VIII, 1895, p. 76, pl. xvin, figs. 1, la. 


Gulf of Panama and near the Galapagos Islands, 385 to 511 fathoms. 


MUNIDA PROXIMA Henderson. 


Munida proxima Henvperson, Ann. and Mag. Nat. Hist., (5), XVI, 1885, p. 410; 
Challenger Report, XX VII, 1888, Anomura, p. 135, pl. x1, fig. 2. 


Challenger station 219, north of New Guinea; depth 150 fathoms. 
Three adult specimens, one with ova. 


MUNIDA PUSILLA, new species, see p. 268. 
MUNIDA QUADRISPINA, new species, see p. 269. 


MUNIDA REFULGENS Faxon. 


Munida refulyens Faxon, Bull. Mus. Comp. Zool., XXIV, 1893, p. 177; Mem. 
Mus. Comp. Zool., X VIII, 1895, p. 75, pl. xvi. 


Off Cocos Island, off coast of Ecuador, and near Tres Marias Islands: 


depth 42 to 112 fathoms. Sixty-seven specimens. 


MUNIDA ROBUSTA A. Milne-Edwards. 


Munida robusta A. MitNE-Epwarpbs, Bull. Mus. Comp. Zool., VIII, 1880, p. 48.— 
A. Mitne-Epwarps and Bovvisr, Ann. Sci. Nat., Zool., (7), XVI, 1894, p. 
256; Mem. Mus. Comp. Zool., XIX, 1897, No. 2, p. 42, pl. m1, figs. 6-8. 


West India region. 
MUNIDA SANCTI-PAULI Henderson. 
Munida sancti-pauli Henpersox, Ann. and Mag. Nat. Hist., (5), XVI, 1885, 
p. 411; Challenger Report, XX VIT, 1885, Anomura, p. 142, pl. 111, fig. 6. 


St. Paul’s rocks; depth 10 to 60 fathoms. A female with ova and a 
young male. 


MUNIDA SCABRA Henderson. 


Munida scabra Henperson, Ann. and Mag. Nat. Hist., (5), XVI, 1885, p. 409; 
Challenger Report, X X VII, 1888, Anomura, p. 134, pl. xv, fig. 1. 


Station 192, off Little Ki Island; depth 140 fathoms. Fifteen speci- 
mens. 
MUNIDA SCULPTA, new species, see p. 270. 


MUNIDA SEMONI Ortmann. 


Munida semoni ORTMANN, Crustacea of the Semon Collection, Jena, 1894, p. 24. 
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MUNIDA SIMPLEX, new species, see p. 272. 


MUNIDA SPINICORDATA Henderson. 


Munida spinicordata Henperson, Ann. and Mag. Nat. Hist., (5), XVI, 1885, p. 
413; Challenger Report, XX VII, 1888, Anomura, p. 146, pl. xv, fig. 3. 


Challenger station 174d, off Kandavu, Fiji; depth 210 fathoms. A 
male specimen. 


MUNIDA SPINIFRONS Henderson. 


Munida spinifrons HENDERSON, Ann. and Mag. Nat. Hist., , XVI, 1885, p. 412; 
Challenger Report, X X VII, 1888, Anomura, p. 144, gt , fig. 1. 


Challenger station 1138a, anchorage off Fernando Noronha; depth 7 
to 25 fathoms. A single specimen. 


MUNIDA SPINOSA Henderson. 


Munida spinosa Henperson, Ann. and Mag. Nat. Hist., (5), XVI, 1885, p. 408; 
Voyage of the Challenger, XX VII, 1888, Anomura, p. 128, pl. 11, fig. 3. 


Challenger station 320, off Rio de la Plata; depth 600 fathoms; bot- 
tom green sand. Several specimens, the majority of which are young. 


MUNIDA SPINULIFERA Miers. 


Munida spinulifera Muers, Crustacea in Zool. H. M. 8. Alert, 1884, p. 279, pl. 
XXXx1, fig. A-—HeEnperson, Challenger Report, X XVII, 1888, p. 128. 


Arafura Sea, 32 to 36 fathoms. 


MUNIDA SQUAMOSA Henderson. 


Munida squamosa Henperson, Ann. and Mag. Nat. Hist., , XVI, 1885, p. 409; 
Challenger Report, XX VII, 1888, p. 131, pl. xi, fy. 1 


Challenger station 219, north of New Guinea; depth 150 fathoms. 


MUNIDA SQUAMOSA var. PROLIXA Alcock. 


Munida ae var. proliva ALcock, Ann. and Mag. Nat. Hist., (6), XIII, 1894, 
p. 322; Illus. Investigator Crust., 1895, pl. x1, fig. 3; Des. Cat. of the Indian 
Deep-Sea Crust., 1901, p. 244. 


MUNIDA STIMPSONI A. Milne-Edwards. 


Munida stimpsoni A. Mitne-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, p. 
47.—HeEnpeErson, Challenger Report, XX VII, 1888, p. 126, pl. xiv, fig. 1.—A. 
MiLnE-Epwarps and Bouvier, Ann. Sci. Nat., Zool., (7), X VI, 1894, p. 257; 
Mem. Mus. Comp. Zool., XIX, 1897, No. 2, p. 48, pl. iv, figs. 1-13.—Brne- 
pict, Anomuran collection made by the Fish Hawk Expedition to Porto Rico, 
1901, p. 147, in U. 8. Fish Commission Bulletin for 1900. 


West India region. 
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MUNIDA SUBRUGOSA Dana. 


Munida subrugosa Dana, U.S. Exploring Expedition, XIII, 1852, Crust., p. 479, 
pl. xxx, fig. 7.—Mrers, Zool. Erebus and Terror, Crust., 1874, p. 3, pl. 11, 
fig. 2; Cat. New Zealand Crust., 1876, p. 68.—Tareion1 Tozzerri, Crust. 
Magenta, 1877, p. 234, pl. xim, fig. 5. 

Galathea subrugosa CUNNINGHAM, Trans. Linn. Soc. Lond., (Zool. ), XX VII, 1871, 
p. 495. 

Munida subrugosa A. MitNE-Epwarps, Mission Scient. du Cap Horn, Crust., 1891, 
p. F. 36, pl. n, fig. 2. 


MUNIDA TENELLA, new species, see p. 274. 


MUNIDA TRICARINATA Alcock. 


Munida tricarinata Aucock; Ann. and Mag. Nat. Hist., (6), XIII, 1894, p- $24; 
Illustrations of the Investigator Crustacea, 1895, pl. xu, fig. 1; Descriptive 
Catalogue of the Indian Deep-Sea Crustacea in the Indian Museum, 1901, p. 
246. 

Andaman Sea, 112 fathoms: Arabian Sea, off the N. Maldive Atoll, 


210 fathoms. 


MUNIDA TROPICALIS Edwards and Bouvier. 


Munida tropicalis A. MruxNe-Epwarps and E, L. Bouvier, Bull. Mus. of Nat. Hist., 
ITI, 1897, p. 364; Expéd. Scient. du Travailleur et du Talisman, Brachyures et 
Anomoures, 1900, p. 286, pl. xxix, figs. 9-11. 


La Praya, 75 to 127 fathoms. 
MUNIDA TUBERCULATA Henderson. 
Munida tuberculata’ Hexperson, Ann. and Mag. Nat. Hist., (5), XVI, 1895, 
p. 413; Challenger Report, X XVII, 1888, Anomura, p. 145, pl. xv, fig. 2. 
Challenger station 1738, 315 fathoms, off Matuku, Fiji Islands. Two 
specimens. 


MUNIDA VALIDA S. I. Smith. 


Munida valida 8. 1. Smrra, Proce. U. 8. National Museum, VI, 1883, p. 42, pl. 1. 


Henderson in the Cha//enger Anomura, page 126, makes this species 
identical with J/. meles. A. Milne-Edwards and E. L. Bouvier“ make 
it distinct. Several fine specimens in the Museum collection bear out 
the latter view. 


MUNIDA VIGILIARUM Alcock. 


Munida vigiliarum A.cockx, Des. Cat. of the Indian Deep-Sea Crust. in the 
Indian Museum, 1901, p. 243. 


a Ann. des. Sci. Nat., Zool., (7), XVI, 1894, p. 256. 
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MUNIDOPSIS Whiteaves. 
Munidopsis Wuireaves, Amer. Jour. Arts and Sci., 3d ser., VIL, 1874, p. 212. 


MUNIDOPSIS ABBREVIATA (A. Milne-Edwards ). 


Galathodes abbreviatus A. Mitne-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, 
p. 55. 

Munidopsis abbreviata A. Mtuxe-Epwarps and Bouvier, Ann. des Sci. Nat., Zool., 
(7), XVI, 1894, p. 275; Mem. Mus. Comp. Zool., XIX, 1897, No. 2, p. 91, 
pl. v, fig. 1. 


Blake station 195, in 502 fathoms; Martinique. Stations 161 and 162, 
in 583 and 734 fathoms; Guadeloupe. 


MUNIDOPSIS ABDOMINALIS (A. Milne-Edwards). 


Elasmonotus abdominalis A. MitNe-Epwarps, Bull. Mus. Comp. Zool., VIII, 
1880, p. 61.—A. Mitne-Epwarps and Bouvier, Ann. des Sci. Nat., Zool., 
(7), XVI, 1894, p. 282; Mem. Mus. Comp. Zool., XIX, 1897, No. 2, p. 101, 
pl. vin, figs. 7-10. 


Blake station 291, in 200 fathoms, Barbados. 


MUNIDOPSIS ABYSSORUM (| Edwards and Bouvier). 


Munidopsis abyssorum A. MiLtng-Epwarps and E. L. Bouvier, Bull. Mus. Nat. 
Hist., III, 1897, p. 365; Expéd. Scient. du Travailleur et du Talisman, 
Brachyures et Anomoures, 1900, p. 319, pl. xxx, figs. 15-19. 


European waters. 


MUNIDOPSIS ACULEATA Henderson. 


Munidopsis subsquamosa var. aculeata Hexperson, Challenger Report, XXVII, 
1888, Anomura, p. 153, pl. xv1, fig. 1. 
Munidopsis subsquamosa aculeata Faxox, Mem. Mus. Comp. Zool., X VIII, 1895, 
p. 86. 
Challenger station 146, depth 1,375 fathoms, between Marion Island 
and the Crozets, a single specimen; also station 302, depth 1,450 
fathoms, west of Patagonia. 


MUNIDOPSIS ACUMINATA, new species, see p. 277. 
MUNIDOPSIS ACUTA (A. Milne-Edwards). 


Galathodes acutus A. Mitne-Epwarps, Comp. Rend. Acad. des Sci., 1881, p. 932. 

Munidopsis acuta A, Mitxe-Epwarps and EF. L. Bouvier, Ann. des Sci. Nat., 
Zool., (7), X Vi, 1894, p. 230; Expéd. Scient. du Travailleur et du Talisman, 
1900, p. 312, pl. xxx, figs. 2-4. 


MUNIDOPSIS ACUTISPINA, new name. 


Munidopsis aculeata A. Mttxe-Epwarps and EF. L. Bouvier, Ann. des Sci. Nat., 
Zool., (7), X VI,p. 275; Expéd. Scient. du Travailleur et du Talisman, Brachy- 


> 


ures et Anomoures, 1900, p. 327, pl. xx xu, figs. 1-4. 
A new name is necessary as adculeata was used by Henderson in the 
Challenger Anomura. See under aenleata, above. 


Proc. N. M. vol. xxvi—02——22 
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MUNIDOPSIS AGASSIZII Faxon. 


Munidopsis agassizii Faxon, Bull. Mus. Comp. Zool., X XIV, 1893, p. 182; Mem. 
Mus. Comp. Zool., X VIII, 1895, p. 88, pl. xviu, figs. 44a. 


Albatross station 3389, depth 210 fathoms, Gulf of Panama. 


MUNIDOPSIS ANTONII (A. Milne-Edwards). 


Galathodes antonii A. M1tLNE-Epwarpbs in Filhol, La Nature, XII, 1884, p. 231, fig. 2 


Munidopsis antonii Henprerson, Voyage of the Challenger, XX VII, 1888, Ano- 
mura, p. 151, pl. xviu, fig. 1. 

Munidopsis antoni A. Mitnr-Epwarps and E. L. Bouvier, Ann. des Sci. Nat. 
Zool., (7), X V1, 1894, p. 275; Expéd. Scient. du Travailleur et du Talisman, 
Brachyures et Anomoures, 1900, p. 321, pl. rv, fig. 2; pl. xxx, figs. 20-24. 


MUNIDOPSIS ARIES (A. Milne-Edwards ). 


Orophorhynchus aries A. MiLNe-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880. 
p. 58.—A. MriLne-Epwarps and Bouvier, Ann. des Sci. Nat., Zool., (7), 
XVI, 1894, p. 287; Mem. Mus. Comp. Zool., XIX, 1897, No. 2, p. 111, pl. 
ix, figs. 7-11; pl. x, figs. 1, 2. 


Blake station 236, in 1,591 fathoms, west India region. 


MUNIDOPSIS ARIETINA Alcock and Anderson. 


Munidopsis arietina ALcock and ANDERSON, Jour. Asiatic Soc. Bengal, XLIII, Pt. 
2, 1894, p. 171; Illus. Zool. Investigator, Crust., 1895, pl. x1, fig. 3. 


Munidopsis (Orophorhynchus) arietina Aucock, Cat. Indian Deep-Sea Crust. in the 
Indian Museum, p. 269. 


Bay of Bengal in 1,520 fathoms. 


MUNIDOPSIS ARMATA (A. Milne-Edwards). 


Elasmonotus armatus A, M1tNe-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, 
p. 61.—HeEnperson, Challenger Report, XX VII, 1888, Anomura, p. 159, pl. 
xix, fig. 5.—A. Mitne-Epwarps and Bouvier, Ann. des Sci. Nat., Zool., (7), 


XVI, 1894, p. 282; Mem. Mus. Comp. Zool.; XIX, 1897, No. 2, p. 104, pl. 
vinl, figs. 11-14. 


Blake station 137, in 625 fathoms, West India region. 


MUNIDOPSIS ASPERA (Henderson). 


Elasmonotus asper HeNpERSON, Ann. and Mag. Nat. Hist., (5), X VI, 1885, p. 416; 
Challenger Report, X X VII, 1888, Anomura, p. 163, pl. x1x, fig. 4. 


Munidopsis aspera Faxon, Bull. Mus. Comp. Zool., XXIV, 1893, p. 188; Mem. 
Mus. Comp. Zool., X VITI, 1895, p. 96. 


Challenger station 311, off Patagonia, in 425 fathoms. Upward of a 
dozen specimens. 
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MUNIDOPSIS BAHAMENSIS, new species, see p. 278. 
MUNIDOPSIS BAIRDII (Smith). 


Galacantha bairdii Smita, Report U. 8. Fish Commission for 1882, 1884, p. 356. 

Munidopsis bairdii Suira, Proc. U. 8. National Museum, VII, 1884, p. 493; Ann. 
Report U.S. Fish Commission for 1885, 1886, p. 649, pl. v, fig. 2.—Faxon, 
Mem. Mus. Comp. Zool., X VIII, 1895, p. 83. 


Albatross station 2106, in 1,497 fathoms, off Virginia. 


FiG. 47.—MUNIDOPSIS BATRDII, x 1. 


MUNIDOPSIS BERINGANA, new species, see p. 279. 
MUNIDOPSIS CARINIPES Faxon. 


Munidopsis carinipes Faxon, Bull. Mus. Comp. Zool., XXIV, 1893, p. 189; Mem. 
Mus. Comp. Zool., X VIII, 1895, p. 97, pl. xxrv, figs. 1, la, 1b. 

Elasmonotus carinipes Aucock, Ann. and Mag. Nat. Hist., (6), 1894, XIII, p. 
333.—A. Mitne-Epwarps and Bouvier, Ann. des Sci. Nat., Zool., (7), XIV, 
1893, p. 281. 


Albatross station 3353, in 695 fathoms, off Panama. 
MUNIDOPSIS CENTRINA Alcock and Anderson. 


Vunidopsis centrina Aucock and Anperson, Jour. Asiatic Soc. Bengal, LXIII, 
Pt. 2, 1894, p. 170; Illus. Zool. Investigator, Crust., 1895, pl. x1, fig. 6. 

YVunidopsis ( Orophorhynchus) centrina Avcock, Cat. Indian Deep-Sea Crust. in the 
Indian Museum, 1901, p. 270. 


Bay of Bengal, in 1,520 fathoms. 
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MUNIDOPSIS CERATOPHTHALMUS Alcock. 


Munidopsis ceratophthalmus Avcock, Cat. Indian Deep-Sea Crust. in the Indian 
Museum, 1901, p. 271, pl. 1m, fig. 2. 


Andaman Sea, in 480 fathoms. 


MUNIDOPSIS CILIATA Wood-Mason. 


Munidopsis ciliata Woop-Mason, Ann. Nat. Hist., 1891, p. 200.—Faxon, Mem. Mus. 
Comp. Zool., XVIII, 1895, p. 84, pl. xvin, fig. 13. 

Munidopsis brevimana HENDERSON, Ann. Mag. Nat. Hist., (5), 1885, XVI, p. 414; 
Challenger Report, Anomura, XX VII, 1888, p. 154, pl. xvu, figs. 1 and 2.— 
Axcock, Illus. Zool. of the Investigator, Crust., 1895, pl. xi, fig. 3. 

Munidopsis ( Orophorhynchus) ciliata Avcock, Cat. Indian Deep-Sea Crust. in the 
Indian Museum, 1901, p. 267. 

Dr. Faxon’s specimens were from A/batross stations 3353, in 695 
fathoms: 3363, in 978 fathoms; 3392, in 1,270 fathoms; 3393, in 1,020 
fathoms. Five specimens at the four stations. 

Professor Henderson’s specimens were from Challenger stations 191 
off the Arrou islands, in 800 fathoms, and 218 between Papua and the 
Admiralty islands, in 1,070 fathoms. 

The Indian Museum specimen was taken in the Bay of Bengal, in 
1.310 fathoms. 

Professor Henderson's figures 1 and 2 in the Challenger report 
probably represent two distinct species; not only the much smoother 
carapace and lack of prominent lateral spines in the young form 
shown in fig. 2, but the remarkable difference in the line of the front 
from the antero-lateral angle to the end of the rostrum, if the figures 
are correct, marks a difference not due to age. This is all the more 
likely, as the form shown in fig. 2 was taken at a distance from the 
form shown in fig. 1. 

Munidopsis nitida A. Milne-Edwards, from the West India region, 
as has been pointed out by Dr. Faxon, is a closely related species; 
six specimens in this museum from station 2140 off Jamaica show a 
great range in size; five are under 6 mm. in length, and one is 21 mm., 
measured from the tip of the rostrum to the posterior margin of the 
carapace; in all, the lines of the front are much like J/. ciliata, as 
shown in Professor Henderson’s fig. 1, while the carapace is much 
more like fig. 2. 


MUNIDOPSIS CRASSA S. I. Smith. 


Munidopsis crassa 8. 1. Smirn, Proc. U. 8. Nat. Mus., VII, 1885, p. 494.—A MILne- 
Epwarps and E. L. Bouvier, Ann. des Sci. Nat., 1894, (7), XVI, p. 275. 


Off the east coast of the United States, A/batross station 2224, in 
2.574 fathoms, latitude 36°. 
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MUNIDOPSIS CRINITA Faxon. 


Vunidopsis crinita Faxox, Bull. Mus. Comp. Zool., XXIV, 1893, p. 185: Mem. 
Mus. Comp. Zool., XVIII, 1895, p. 92, pl. xx, figs. 3, 3a. 

(falathodes crinitus A, Mitxe-Epwarps and Bouvier, Ann. des Sei. Nat., Zool., 
(7), XVI, 1894, p. 279. 


Albatross station 3384, in 458 fathoms. off Panama. One female. 


MUNIDOPSIS CURVIROSTRA Whiteaves. 


Vunidopsis curvirostra Wuireaves, Amer. Jour. Sci. and Arts, (3), VII, 1874, p. 
212.—S. I. Smirn, Bull. Mus. Comp. Zool., X, 1882, p. 21, pl. vin, figs. 2 
and 3. 


Off east coast of North America. 


MUNIDOPSIS CYLINDROPHTHALMA (Alcock). 


Klasmonotus cylindrophthalmus Atcock, Ann. Mag. Nat. Hist., (6), XIII, 1894, 


> 


p. 333; Illus. Zool. Investigator, Crust., 1895, pl. xru, fig. 4. 
Munidopsis ( Elasmonotus) cylindrophthalmus Avcock, Cat. Indian Deep-Sea Crust. 
in the Indian Museum, 1901, p. 272. 


Andaman Sea, 188-220, 250. and 265 fathoms: Arabian Sea, 406 
fathoms. 


MUNIDOPSIS CYLINDROPUS, new species, see p. 281. 


MUNIDOPSIS DASYPUS Alcock. 


Munidopsis dasypus Avcock, Ann. and Mag. Nat. Hist., (6), XIII, 1894, p. 329; 
Illus. Investigator Crust., 1895, pl. xu, fig. 9; Cat. Indian Deep-Sea Crust. 
in the Indian Museum, 1901, p. 252 
Bay of Bengal, off the Andamans, 480 and 561 fathoms; Andaman 
Sea, 408 fathoms: Arabian Sea, 636 fathoms. 


MUNIDOPSIS DEBILIS | Henderson). 


Galathopsis debilis Henperson, Ann. and Mag. Nat. Hist., (5), X VI, 1885, p. 417, 
1885. 
Klasmonotus debilis Hexperson, Challenger Report, X XVII, Anomura, 1888, p. 
165, pl. xvi, fig. 4. 
Challenger station 173, depth 315 fathoms. A male specimen. Sta- 
tion 210, among the Philippines, depth 375 fathoms. A male specimen. 


MUNIDOPSIS DEPRESSA Faxon. 


Munidopsis depressa Faxon, Bull. Mus. Comp. Zool., X XIV, 1893, p. 189; Mem. 
Mus. Comp. Zool., X VITI, 1895, p. 96, pl. xxu, figs. 2-2b. 


Alhatross station 3425, in 680 fathoms, off Mexico. One male. 
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MUNIDOPSIS EDWARDSII (Wood-Mason). 


Elasmonotus edwardsii Woop-Mason, Ann. Mag. Nat. Hist., 1891, p. 201. 

Orophorhynchus edwardsii MitNE-Epwarps and Boyvrer, Ann. Sci. Nat., Zool., 
1894, (7), XVI, p. 287. 

Munidopsis ( Orophorhynchus) edwardsii Aucock, Cat. Indian Deep-Sea Crust. in 
the Indian Museum, 1901, p. 265, pl. mm, fig. 4. 


Bay of Bengal, in 1,300 and 1,310 fathoms. 


MUNIDOPSIS ERINACEA (A. Milne-Edwards). 


(ralathodes erinacea A. M1LNE-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, p. 53. 
Munidopsis erinacea HENvERSON, Challenger Report, XX VII, 1888, Anomura, p. 
149, pl. xvi, fig. 4.—A. Mitne-Epwarps and Bovuvigr, Ann. Sci. Nat., Zool., 
(7), XVI, 1894, p. 275; Mem. Mus. Comp. Zool., XIX, 1897, No. 2, p. 67, pl. 

vil, figs. 9-12. 
Milne-Edwards’s specimens were from a number of stations in the 
West India region in depths that range a little above 400 fathoms 

(steamer Blake). 


MUNIDOPSIS ESPINIS, new species, see p. 282. 
MUNIDOPSIS EXPANSA, new species, see p. 282. 
MUNIDOPSIS GILLI, new species, see p. 283. 


MUNIDOPSIS GOODRIDGII Alcock and Anderson. 


Munidopsis goodridgii Atcock and ANperson, Ann. Mag. Nat. Hist., (7), III, 
1899, p. 21; Illus. Investigator Zoology, Crustacea, 1899, pl. x rv, fig. 2; 
Cat. Indian Deep-Sea Crust. in the Indian Museum, 1901, p. 258. 





A single female from off the Travancore coast, 430 fathoms. 


MUNIDOPSIS GRANOSA Alcock. 


Munidopsis granosa Atcock, Cat. Indian Deep-Sea Crust. in the Indian Museum, 
1901, p. 266, pl. 11, fig. 1. 


Bay of Bengal, in 1,520 fathoms. 


MUNIDOPSIS HAMATA Faxon. 


Munidopsis hamata Faxon, Bull. Mus. Comp. Zool., XXIV, 1893, p. 187; Mem. 
Mus. Comp. Zool., X VIII, 1895, p. 95, pl. xx1, figs. 2-2b. 


Albatross stations 3394 and 3395, in 411 and 730 fathoms, Gulf of 
Panama. 
MUNIDOPSIS HASTIFER, new species, see p. 284. 


MUNIDOPSIS HEMINGI Alcock and Anderson. 


Munidopsis hemingi Avcock and ANDERSON, Ann. and Mag. of Nat. Hist., (7), 
III, 1901, p. 19; Illus. Zool. of the Investigator, Crust., pl. Liv, fig. 4-—ALcock, 
Cat. Indian Deep-Sea Crust. in the Indian Museum, 1901, p. 251. 









Off the Travancore coast, in 430 fathoms. 
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MUNIDOPSIS HENDERSONIANA Faxon. 


Munidopsis hendersoniana Faxon, Bull. Mus. Comp. Zool., X XIV, 1893, p. 190; 
Mem. Mus. Comp. Zool., X VIT1, 1895, p. 100, pl. xxiv, figs. 2-2e. 

Orophorhynchus hendersoniana Epwarps and Bouvier, Ann. Sci. Nat., Zool., (7), 
XVI, 1894, p. 287. 


Albatross station 3393, in 1020 fathoms, Gulf of Panama. 


MUNIDOPSIS HYSTRIX Faxon. 


Munidopsis hystrix Faxon, Bull. Mus. Comp. Zool., XXIV, 1893, p. 183; Mem. 
Mus. Comp. Zool., X VIII, 1895, p. 89, pl. xtx, figs. 1, la. 

Albatross station 3417, in 493 fathoms. Off Acapulco. Stations 
3424 and 3425 in 676 and 680 fathoms, respectively, off Tres Marias 
Islands. 

MUNIDOPSIS INERMIS Faxon. 


Munidopsis inermis Faxon, Bull. Mus. Comp. Zool., XXIV, 1893, p. 191; Mem. 
Mus. Com. Zool., X VIII, 1895, p. 98, pl. xxm, figs. 2, 2a. 


Albatross station 3354 in 322 fathoms, Gulf of Panama. 
MUNIDOPSIS IRIDIS Alcock and Anderson. 


Munidopsis iridis ALtcock and ANpeErRson, Ann. Mag. Nat. Hist., (7), III, 1899, 
p. 20; Illus. Investigator Zool., Crust., 1899, pl. xxv, fig. 1.—A.cock, Cat. 


Indian Deep-Sea Crust. in the Indian Museum, 1901, p. 255. 


Fifty-two specimens from off the Travancore coast, 430 fathoms. 
MUNIDOPSIS LAVIGATA | Henderson). 


Galathopsis levigatus Hexpersox, Ann. and Mag. Nat. Hist., (5), XVI, 1885, 
p. 417. 
Elasmonotus livigatus Challenger Report, XX VII, Anomura, p. 164, pl. xvim, 
fig. 3. 
Challenger station 219, depth 150 fathoms, North of Papua. One 
specimen. 
MUNIDOPSIS LATIFRONS (A. Milne-Edwards). 


(ralathodes latifrons A. M1tNe-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, 
p. 57.—A.-Mitne-Epwarps and Bouvier, Ann. Sci. Nat., Zool., (7), XVI, 
1894, p. 279; Mem. Mus. Comp. Zool., XIX, 1897, No. 2, p. 94, pl. vin, 


figs. 2, oO. 
Blake station 288, in 399 fathoms, Barbados. One specimen. 


MUNIDOPSIS LATIROSTRIS Faxon. 


Elasmonotus latifrons Henperson, Ann. and Mag. Nat. Hist., (5), X VI, 1885, p. 
416; Challenger Report, X XVII, 1888, Anomura, p. 160, pl. x1x, fig. 1. 
Orophorhynchus latifrons A. Mitxe-Epwarps and E. L. Bouvier, Ann. des Sci. 
Nat. Zool., (7), XVI, 1894, p. 287. 
Munidopsis latirostris Faxon, Mem. Mus. Comp. Zool., X VIII, 1895, p. 99. 
Albatross station 3381, in 1,772 fathoms, off Malpelo Island. One 
female. Station 3391, in 153 fathoms, Gulf of Panama. One female. 
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MUNIDOPSIS LEVIS (Alcock and Anderson). 


ee levis Avcock and ANpERsoN, Jour. Asiatic Soc. Bengal, LXIII, 
1894, Pt. 2, p. 175; Illus. Zool. of the Investigator, Crustacea, pl. Lv, fig. 3. 

Munidopsis ( seiapaadinsidec levis Atcock, Cat. Indian Deep-Sea Crust. in the 
Indian Museum, 1901, p. 274. 


Arabian Sea, in the neighborhood of the Laccadives, 636 fathoms. 
MUNIDOPSIS LIVIDA (A. Milne-Edwards). 


Elasmonotus lividus A. Mttne-Epwarps, in Ed. Perrier, Les Explor. sous- 
marines, 1886, fig. 242. 

Orophorynchus lividus A. M1tNg-Epwarps and FE, L. Bouvier, Ann. des Sci. Nat., 
Zool., (7), XVI, 1894, p. 287, and fig. 12, p. 208; Expéd. Scient. du Tra- 
vailleur et du Talisman, Brachyures et Anomoures, 1900, p. 343, pl. rv, fig. 
3; pl. xxx, figs. 17-22. 


MUNIDOPSIS LONGIMANA (A. Milne-Edwards). 


Elasmonotus longimanus A, MttNE-Epwarps, Bull. Mus. Comp. Zool., VIIT, 1880, 
p. 60.—A. Mitne-Epwarps and E. L. Bouvier, Ann. des Sci. Nat., Zool., 
(7), XVI, 1894, p. 282; Mem. Mus. Comp. Zool., XIX, 1897, No. 2, p. 106, 
pl. 1x, figs. 1-6. 
Blake station 195, in 502 fathoms, Martinique; station 130, in 451 
fathoms, Frederickstad; station 221, 423 fathoms, St. Lucia; station 
188, in 372 fathoms, Dominica; station 222, in 422 fathoms, St. Lucia. 


MUNIDOPSIS LONGIROSTRIS Edwards and Bouvier. 


Munidopsis longirostris A. M1tNe-Epwarps and FE. L. Bouvier, Bull. Mus. Nat. 
Hist., 1897, p. 365; Résult. des Camp. Scient. de Il’ Hirondelle et de la Prin- 
cesse-Alice, Pt. 12, 1899, p. 82; Expéd. Scient. du Travailleur et du Talis- 
man, Crust. Deca., Brachyures et Anomoures, 1900, p. 314, pl. rv, fig. 4; pl. 
xxx, figs. 5 to 9. 


MUNIDOPSIS MARGARITA Faxon. 


Munidopsis margarita Faxon, Bull. Mus. Comp. Zool., X XTV, 1893, p. 184; Mem. 
Mus. Comp. Zool., X VIII, 1895, p. 91, pl. xx, fig. 2. 
Albatross station 3404. in 385 fathoms. Male and female. Near the 
Galapagos Islands. . 


MUNIDOPSIS MARGINATA (Henderson). 


Elasmonotus marginatus HENDERSON, Ann. and Mag. Nat. Hist., , XVI, 1885, 
p. 416; Voyage of the Challenger, XX VII, 1888, iaeauiaes p. ia, pl. Xx1x, 
fig. 2. 
Orophorhynchus marginatus A. MiLNne-Epwarps and FE. L. Bouvier, Ann. des Sci. 
Nat., Zool., (7), XVI, 1894, pp. 286, 287. 


Challenger station 1638, off New Zealand; depth, 1,100 fathoms; 
bottom, blue mud. 
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MUNIDOPSIS MARIONIS (A. Milne-Edwards). 


Galathodes marionis A, MiLxe-Epwarps, Rapport sur la faune sous-marine, p. 
17 (note). 

Orophorhynchus marionis A. MILNE-Epwarps and E. L. Bouvier, Ann. des. Sci. 
Nat., Zool., (7), XVI, 1894, p. 287; Expéd. Scient. du Travailleur et du 
Talisman, Brachyures et Anomoures, 1900, p. 340, pl. xxxi, figs. 14-16. 


European waters. 
MUNIDOPSIS MEDIA Edwards and Bouvier. 


Munidopsis media A. Mrtxe-Epwarps and E. L. Bouvier, Ann. des Sci. Nat., 
Zool., (7), XVI, 1894, pp. 275, 325; Expéd. Scient. du Travailleur et du Talis- 
man, Brachyures et Anomoures, 1900, p. 325, pl. xxx, fig. 25. 


European waters. 


MUNIDOPSIS MIERSI (Henderson). 


Elasmonotus miersi HENDERSON, Ann. and Mag. Nat. Hist., (5), X VI, 1885, p. 416; 


> 


Voyage of the Challenger, XX VII, 1888, Anomura, p. 162, pl. x1x, fig. 3. 
Challenger station 173, off Matuku Island, Fiji; depth, 315 fathoms; 
bottom, coral mud, 
MUNIDOPSIS MILLERI Henderson. 


Munidopsis milleri HENDERSON, Ann. and Mag. Nat. Hist., (5), XVI, 1885, p. 414; 


> 


Challenger Report, X XVII, 1888, Anomura, p. 155, pl. xvu, fig. 3. 
Challenger station 207, depth, 700 fathoms, off Tablas Island, Philip- 
pines. A female with ova and two males. 
MUNIDOPSIS MINA, new species, see p. 285. 
MUNIDOPSIS MODESTA, new species, see p. 286. 
MUNIDOPSIS MORESBYI Alcock and Anderson. 


Munidopsis moresbyi Avcock and ANpErRson, Ann. and Mag. Nat. Hist., (7), I, 
1899, p. 22; Illus. of the Investigator, Zoology, Crust., 1899, pl. x1, fis 
Acock, Cat. Indian Deep-Sea Crustacea, 1901, p. 259. 


» 9 


Arabian Sea, off the Travancore coast, 430 fathoms. 


MUNIDOPSIS NITIDA (A. Milne-Edwards). 


Orophorhynchus nitidus A. MitNe-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, 


p. 59. 
Orophorhynehus spinosus A, MitNe-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, 
p. 58. 


Munidopsis nitida A, Mitne-Epwarps and FE. L. Bouvier, Ann. des Sci. Nat., 
Zool., (7), XVI, 1894, p. 275; Mem. Mus. Comp. Zool., XIX, 1897, No. 2, 

p. 74, pl. vi, figs. 6, 7. 
Blake station 163, in 769 fathoms, Guadeloupe. Station 180, in 982 
fathoms, Dominica. 
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MUNIDOPSIS OPALESCENS, new species, see p. 287. 
MUNIDOPSIS ORNATA Faxon. 
Munidopsis ornata Faxon, Bull. Mus. Comp. Zool., XXIV, 1898, p. 186; Mem. 
Mus. Comp. Zool., X VIII, 1895, p. 87, pl. xx, figs. 1, la. 


Albatross station 3404, in 385 fathoms, Galapagos Islands. 


MUNIDOPSIS PALLIDA Alcock. 


Munidopsis subsquamosa var, pallida Aucock, Ann. Mag. Nat. Hist., (6), XIII, 
1894, p. 331; Illus. Zool. Investigator, Crustacea, 1895, pl. xi, fig. 7. 

Munidopsis ( Orophorhynchus) subsquamosa var. pallida Atcock, Cat. Indian Deep- 
Sea Crust. in the Indian Museum, 1901, p. 268. 


Bay of Bengal in 1,803 fathoms. 


MUNIDOPSIS PARFAITI (A. Milne-Edwards). 

Elasmonotus parfaiti A. MitNe-Epwarps, in Filhol, La Vie au Fond des Mers, 
1885, pl. vit. 

Orophorhynchus parfaiti A. M1LNE-Epwarps and FE. L. Bovvrer, Ann. des Sci. 
Nat., Zool., (7), XVI., 1894, p. 287; Expéd. Scient. du Travailleur et du 
Talisman, Brachyures et Anomoures, 1900, p. 236, pl. m1, fig. 1; pl. xxx1, 
fig. 11-13. 


European waters. 


MUNIDOPSIS PILOSA Henderson. 


Munidopsis pilosa Henperson, Ann. and Mag. Nat. Hist., (5), X VI, 1885, p. 415; 
Challenger Report, XX VII, Anomura, 1888, p. 157, pl. xvi, fig. 5. 
Challenger station 196; depth 825 fathoms, near Philippine Islands. 
One male. 


MUNIDOPSIS PLATIROSTRIS (A. Milne-Edwards and Bouvier. ) 


Orophorhinchus platirostris A. M1tNe-Epwarps and Bouvier, Ann. Sci. Nat., Zool., 
(7), XVI, 1894, p. 287; Mem. Mus. Comp. Zool., XIX, 1897, No. 2, p. 114, 
pl. rx, figs. 12-15; pl. x, fig. 3. 
U. S. Coast Survey steamer J/assler, December 27-30, 1871, LOO 
fathoms, Barbados. 


MUNIDOPSIS POLITA (S. I. Smith). 


Anoplonotus politus 8. 1. Smitn, Proc. U. S. Nat. Mus., VI, 1883, p. 50, pl. 1, fig. 

1; pl. m1, figs. 1-5a. 

East North Atlantic. 
Dr. Faxon says: **As the genus Anoplonotus of Smith does not seem 
to be sufficiently distinct from Hlasmonotus, it is here merged, with the 

latter, in Munidopsis.” 





“Mem. Mus. Comp. Zool., X VIII, 1895, p. 81. 
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MUNIDOPSIS POSEIDONIA Alcock and Anderson. 


Munidopsis poseidonia Avcock and ANpERsOoN, Jour. Asiatic Soc. Bengal, LXITI, 
Pt. 2, 1894, p. 167; Illus. Zool. Investigator, Crust., pl. xu, fig. 2. 

Munidopsis (Galathodes) posidonia Avcock, Cat. Indian Deep-Sea Crust. in the 
Indian Museum, 1901, p. 263. 


Bay of Bengal, off Madras coast, 210 fathoms. 


MUNIDOPSIS QUADRATA Faxon. 


Munidopsis quadrata Faxon, Bull. Mus. Comp. Zool., XXIV, 1893, p. 188; Mem. 
Mus. Comp. Zool., 1895, p. 97, pl. xxi, figs. 1, le. 
Elasmonotus quadratus A. MitNe-Epwarps and Bovvier, Ann. Sci. Nat., Zool., 
(7), XVI, 1894, p. 282. 
Albatross station 3424, in 676 fathoms, and station 3425 in 680 
fathoms, Tres Marias Islands. 


MUNIDOPSIS REGIA Alcock and Anderson. 


Munidopsis regia Aucock and ANprErson, Jour. Asiatic Soc. Bengal, LX IIT, Pt. 2, 
1894, p. 168; Illus. Zool. Investigator, Crust., 1895, pl. x1, fig. 1; Cat. Indian 
Deep-Sea Crust. in the Indian Museum, 1901, p. 261. 

Arabian Sea, off Colombo, 142-400 fathoms, Andaman Sea, 405 


fathoms. 
MUNIDOPSIS REYNOLDSI (A. Milne-Edwards). 


Galathodes reynoldsi A. MitxNg-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, 
p. 56. 

Munidopsis reynoldsi A. Mttxg-Epwarps and Bovvier, Ann. Sci. Nat., Zool., (7), 
XVI, 1894, p. 275; Mem. Mus. Comp. Zool., XTX, 1897, No. 2, p. 80, pl. v1, 
figs. 1-5. 


Blake station 138 in 2,376 fathoms, Ham’s Bluff. 


MUNIDOPSIS ROBUSTA (A. Milne-Edwards). 


Galathodes robustus A. MILNE-Epwarps, Bull. Mus. Comp. Zool., VITI, 1880, p. 54. 

Munidopsis robusta A. M1iLNe-Epwarps and Bovvier, Ann. Sci. Nat., (7), XVI, 
1894, p. 275; Mem. Mus. Comp. Zool., XIX, 1897, No. 2, p. 69, pl. v1, figs. 
15-20; pl. vir, fig. 1. 


Blake station 258 in 159 fathoms, Grenada. 


MUNIDOPSIS SCABRA Faxon. 


Vunidopsis scabra Faxon, Bull. Mus. Comp. Zool., XXIV, 1893, p. 186; Mem. 
Mus. Comp. Zool., X VIII, 1895, p. 93, pl. xxi, figs. 1, la. 


Albatross station 3424 in 676 fathoms, and station 3425 in 680 
fathoms, Tres Marias Islands. 


MUNIDOPSIS SCOBINA Alcock. 


Munidopsis scobina Avcock, Ann. Mag. Nat. Hist., (6), XIII, 1894, p. 330; Illus. 
Investigator, Crust., 1895, pl. xiu, fig. 1; Cat. Indian Deep-Sea Crust. 

Indian Museum, 1901, p. 254. 
Northern end of the Bay of Bengal, 193, 240, 272, 405-285, and 409 
fathoms. 
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MUNIDOPSIS SERICEA Faxon. 


Munidopsis sericea Faxon, Bull. Mus. Comp. Zool., XXIV, 1893, p. 184; Mem. 
Mus. Comp. Zool., XVIII, 1895, p- 90, pl. XIX, figs. 3, 3a. 


Albatross station 3394 in 511 fathoms, Gulf of Panama. 


MUNIDOPSIS SERRATIFRONS (A. Milne-Edwards). 


Calathodes serratifrons A. MitNe-Epwarbs, Bull. Mus. Comp. Zool., VITI, No. 1, 
1880, p. 55. 

Munidopsis serratifrons HeNpeRson, Challenger Report, XX VII, 1888, Anomura, 
p. 149, pl. xvi, fig. 3.— A. Mitne-Epwarps and E. L. Bovvirr, Mem. Mus. 
Comp. Zool., XIX, 1897, p. 78, pl. v1, fig. 12-14. 

Blake station 185 in 333 fathoms, Dominica; Challenger station 


56. off Bermuda, in 1,075 fathoms: <A/hatross station 2154, in 310 


fathoms, off Habana. Cuba. 
MUNIDOPSIS SHARRERI (A. Milne-Edwards). 


Orophorhynchus sharreri A. MitNe-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, 


p- 59. 
Munidopsis sharreri A. MitNe-Epwarps and E. L. Bovvrer, Ann. des Sci. Nat., 
» 


Zool., (7), XVI, 1894, p. 275; Mem. Mus. Comp. Zool., XIX, 1897, No. 2, 


> * 


p. 71, pl. vir, fig. 2-5. 


Santa Cruz, in 248 fathoms, steamer Blake. 


MUNIDOPSIS SIGSBEI (A. Milne-Edwards). 


Galathodes sigsbei A. MitNe-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, p. 56. 
Munidopsis sigsbei HENDERSON, Challenger Report, XX VII, 1888, Anomura, p. 150, 
2.—A,. Mitne-Epwarpsand Bouvier, Ann. des Sci. Nat., (7), 


pl. xvu, fig. 
XVI, 1894, p. 275; Mem. Mus. Comp. Zool., XTX, 1897, No. 2, p. 83, pl. v, 


fig. 8-26. 


Blake station 200 in 472 fathoms, Martinique. 


MUNIDOPSIS SIMILIS S. I. Smith. 


Munidopsis similis 8. I. Smira, Proce. U. 8. Nat. Mus., VII, 1885, p. 496.—A. 


MitNE-Epwarps and E. L. Bouvier, Ann. des Sci. Nat., Zool., (7), XVI, 


1894, p. 275. 
Off the east coast of the United States: A/batross station 2192, lati- 


tude 39°, in 1,060 fathoms. 
MUNIDOPSIS SIMPLEX (A. Milne-Edwards). 


Gralatnodes simplex A. Mitne-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, p. 56. 
Munidopsis simplex A. Mitxe-Epwarps and FE. L. Bouvier, Ann. des Sci. Nat., 
Zool., (7), XVI, 1894, p. 275; Mem. Mus. Comp. Zool., XIX, 1897, No. 2. 


_7 


p. 89, pl. v, figs. 2-7. 


Guadeloupe, Martinique, St. Vincent, 333 to 982 fathoms. 
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MUNIDOPSIS SPINIFER A. Milne-Edwards. 


Munidopsis spinifer A. MitNe-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, 
p. 54.—A. Mitne-Epwarps and Bovvter, Ann. des Sci. Nat. Zool., (7), X VI, 
1894, p. 275; Mem. Mus. Comp. Zool., XIX, 1897, No. 2, p. 64, pl. vu, figs., 
6-8. 


Blake, station 146, in 245 fathoms: St. Kitts. Station 100 in 250 
to 400 fathoms. 
MUNIDOPSIS SPINOCULATA (A. Milne-Edwards). 


Orophorhynchus spinoculatus A. MILNE-Epwarps, Bull. Mus. Comp. Zool., VIII, 
1880, p. 59. 

Munidopsis spinoculata A. Mitne-Epwarps and E, L. Bouvier, Ann. des Sei. 
Nat., Zool., (7), XVi, 1894, p. 275; Mem. Mus. Comp. Zool., XIX, 1897, 


* 
| | No. 2, p. 75, pl. v1, figs. 8-11. 
) q y j : 
i Dominica, in 824 fathoms. 
4 
4 MUNIDOPSIS SQUAMOSA (A. Milne-Edwards). 
| Orophorhynchus squamosus A. MitNe-Epwarps, Bull. Mus. Comp. Zool., VIII, 
; 1880, p. 58. 
Elasmonotus squamosus A, MitNe-Epwarps and E. L. Bouvrer, Ann. des Sci. 
Nat., Zool., (7), X VI, 1894, p. 282; Mem. Mus. Comp. Zool, XTX, 1897, No. 2, 
p. 99, pl. vin, figs. 4-6. 
St. Lucia. in 116 fathoms. 
MUNIDOPSIS STYLIROSTRIS Wood-Mason. 
Munidopsis stylirostris Woop-Masox, Ann. Mag. Nat. Hist., (6), 1891, p. 201.— 
Atcock, Ann. Mag. Nat. Hist., (6), XIII, 1894, p. 328; Illus. Investigator, 
L Zool., Crust., 1895, pl. xin, fig. 6. 
p i Arabian Sea, in 738, 824, 836, and 947 fathoms. 
a 
| MUNIDOPSIS SUBSQUAMOSA Henderson. 
| 
Vunidopsis subsquamosa HENDERSON, Ann. and Mag. Nat. Hist., (5), XVI, 1885, 
} 1 
p. 414; Challenger Report, XX VII, Anomura, 1888, p. 152, pl. xvu, fig. 4.- 
Atcock, Cat. Indian Deep-Sea Crust. in Indian Museum, 1901, p. 256; 
Mem. Mus. Comp. Zool., XVIII, 1895, p. 85. 
. Challenger, station 237, in 1875 fathoms, off Yokohama. 
I, MUNIDOPSIS TALISMANI Edwards and Bouvier. 
Vunidopsis talismani A. Mitne-Epwarps and E. L. Bouvier, Ann. des Sci. Nat., 
i- Zool., (7), XVI, 1894, p. 275; Expéd. Scient.du Travailleur et du Talisman, 
Brachyures and Anomoures, 1894, p. 316, pl. xxx, figs. 11-14. 
European waters. 
MUNIDOPSIS TANNERI Faxon. 
0. Munidopsis tanneri Faxon, Bull. Mus. Comp. Zool., XXIV, 1893, p. 187; Mem. 
ms Mus. Comp. Zool\., XVIII, 1895, p- 94, pl. xxl, figs. 1, la 


Albatross station 3396, in 259 fathoms, gulf of Panama; station 3397, 
1 in 85 fathoms, Gulf of Panama. 
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MUNIDOPSIS TAURULUS Ortmann. 


» 


Munidopsis taurulus OxtMANN, Zool. Jahrb., System, 1892, p. 256, pl. u, fig. 13. 


MUNIDOPSIS TENAX Alcock. 


Bathyankyristes spinosus Avcock, Jour. Asiatic Soc. Bengal, LXITI, 1894, Pt. 2, 
p. 174, pl. 1x, fig. 2; Illus. Zool. Investigator, Crustacea, pl. Lv, fig. 2. 

Munidopsis ( Bathyankyristes) tenax Avcock, Cat. Indian Deep-Sea Crust. Indian 
Museum, 1901, p. 273. 


Andaman Sea, off Ross Island, 265 fathoms. 


MUNIDOPSIS TENUIROSTRIS, new species, see p. 289. 


MUNIDOPSIS TOWNSENDI, new species, see p. 290. 


MUNIDOPSIS TRACHYPUS Alcock and Anderson. 


Munidopsis trachypus Avcock and ANDERSON, Jour. Asiatic Soc. Bengal, LXITI, 
1894, Pt. 2, p. 169; Illus. Zool. Investigator, Crust., 1895, pl. x1, fig. 2.— 
Aucock, Cat. Indian Deep-Sea Crust. Indian Museum, 1901, p. 262. 


Arabian Sea, north of the Laccadives, 636 fathoms. 


MUNIDOPSIS TRIAENA Alcock and Anderson. 


Munidopsis triena Avcock and ANDERSON, Jour. Asiatic Soc. Bengal, LXIII, 1894, 
Pt. 2, p. 168; Illus. Investigator Zool. Crust., 1895, pl. x1, fig. 5. 

Munidopsis (Galathodes) triena Avcock, Cat. Indian Deep-Sea Crust. Indian 
Museum, 1901, p. 261. 


Bay of Bengal, off the Andaman coast, in 240-290 and 375 fathoms. 


MUNIDOPSIS TRIDENS (A. Milne-Edwards). 


Galathodes tridens A. MILNE-Epwarpbs, Bull. Mus. Comp. Zool., VIII, 1880, p. 
57.—A. MILNg-Epwarpsand Bouvier, Ann. des Sci. Nat., (7), X VI, 1894, p. 
279; Mem. Mus. Comp. Zool., XIX, 1897, No. 2, p. 96, pl. vu, figs. 13-15; 
pl. vin, fig. 1. 


Blake station 148, in 208 fathoms, St. Kitts. 
MUNIDOPSIS TRIDENTATA (Esmark). 


(ralathea tridentata Esmark, Forhdl. Skandin. Naturf., 7 Mode, (1856), 1857, p. 157. 

Galathodes rosaceus A. MILNE-Epwarps, Rec. de Fig. de Crust., 1883, pl. x1u, 
fig. 1. 

Galathodes tridentatus A. M1ILNE-Epwarps and FE. L. Bouvier, Crust. Hirondelle 
et Princesse-Alice, Monaco, 1899, p. 83. 

? Munidopsis rosacea Atcock and ANpERsoN, Ann. Mag. Nat. Hist., 1899, (7), 
III, p. 19. 

Munidopsis ( Galathodes) ? tridentata Aiwock, Cat. Indian Deep-Sea Crust., Indian 
Museum, 1901, p. 264. 


*- Two hundred and thirty-seven specimens were taken in the Arabian 
Sea, off the Travancore coast, in 430 fathoms.” 
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MUNIDOPSIS TRIFIDA Henderson. 


Munidopsis trifida HENDERSON, Ann. Mag. Nat. Hist., (5), XVI, 1885, p. 415; 
Challenger Report, XX VII, 1888, Anomura, p. 156, pl. xvi, fig. 2. 

(alathodes trifidus A. MitNe-Epwarps and Bovvirr, Ann. des Sci. Nat., Zool., 
(7), XVI, 1894, p. 279. 

Challenger station 310, in 400 fathoms, Sarmiento Channel, Pata- 
gonia. 

Mr. Henderson describes his specimens as having **a few short hairs 
scattered over the surface.” This is true of the specimens in this 
museum, one from <A/batross station 2781, in 348 fathoms, and one 
from station 2785 in 449 fathoms. Both stations are off the west coast 
of Patagonia at no great distance from the type locality of J/. trifida. 

Alcock and Anderson“ have referred to J/. trifida specimens from 
the *‘Arabian Sea, north of the Laccadives, 636 fathoms; Bay of Ben- 
gal, off the Andamans, 480 fathoms; Andaman Sea, 498 fathoms.” 
Contrary to the character of the type and topotypes, these specimens 
are described as tomentose. ‘*Body and appendages tomentose. 
Carapace when denuded transversely rugose, especially postero- 
laterally.” 

It does not seem at all improbable that specimens from localities so 
widely separated and differing so much in the amount of hair (the one 
being naked and the other clothed) would show additional diverse 
characters when placed side by side; however, in the absence of inter- 
d grading specimens, this character alone renders the forms specifically 

distinct. 1 therefore propose that the form from the Indian Seas be 
known as Mun (dopsis tomentosd, 


MUNIDOPSIS UNGUIFERA Alcock and Anderson. 


Munidopsis unguifera Avcock and ANpDERsoN, Jour. Asiatic Soc. Bengal, LXIII, 
pe Pt. 2, 1894, p. 172; Illus. Investigator Zool., Crust., 1895, pl. x1, fig. 4.— 
Aucock, Cat. Indian Deep-Sea Crust., 1901, p. 253. 


); ‘ ei ies . , . 
Bay of Bengal, in 145-250 fathoms, Andaman Sea, in 490 fathoms. 
MUNIDOPSIS VAILLANTI (A. Milne-Edwards). 
Elasmonotus vaillanti A. Mitxe-Epwarps, Comp. Rend. Acad. des Sci., p. 932, 
Dec., 1881.—A. Mitne-Epwarps and E. L. Bouvier, Ann. des Sci. Nat., Zool., 
" (7), XVI, 1894, p. 282; Expéd. Scient. du Travailleur et du Talisman, Brach- 
is yures et Anomoures, 1900, p. 333, pl. xxx1, fig. 8-10. 
ul, 
MUNIDOPSIS VERRILLI, new species, see p. 291. 
lle MUNIDOPSIS VICINA Faxon. 
Ty, Munidopsis rica Faxon, Bull. Mus. Comp. Zool., XXIV, 1893, p. 181; Mem. 
Mus. Comp. Zool., X VIII, 1895, p. 85, pl. xvin, figs. 2-2a. 
= A/batross station 3360, in 1,670 fathoms, Gulf of Panama; station 
3382 in 1,793 fathoms, Gulf of Panama. 
aun 


«¢ Jour. Asiatic Soc. Bengal, LXILI, Pt. 2, 1894, p. 168. 
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MUNIDOPSIS VILLOSA Faxon. 


Munidopsis villosa Faxon, Bull. Mus. Comp. Zool., X XTV, 1893, p. 182; Mem. 
Mus. Comp. Zool., X VIII, 1895, p. 86, pl. XIX, fig 2. 


Albatross station 3394, in 511 fathoms, Gulf of Panama. 


MUNIDOPSIS WARDENI Anderson. 


Munidopsis wardeni ANprERSON, Jour. Asiatic Soc. Bengal, LXV, Pt. 2, 1896, p. 
99; Illus. Investigator Zool., Crust., pl. Lv, fig. 1—ALcock, Cat. Indian 
Deep-Sea Crust, 1901, p. 257. 
Arabian Sea, in 406, 457-589, 459, and 531 fathoms; Bay of Bengal, 
in 480 and 594-225 fathoms. 


UROPTYCHUS Henderson. 


Diptychus A. MILNE-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, p. 61 (name 
preoccupied ). i 
Uroptychus (new name) HENpERsoN, Report Voyage Challenger, 1888, p. 173. 


UROPTYCHUS ARMATUS (A. Milne-Edwards). 


Diptychus armatus A, MILNE-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, p. 
59.—A. Mitne-Epwarps and E. L. Bovvier, Ann. des Sci. Nat., Zool., (7), 
XVI, 1894, p. 306.—Mem. Mus. Comp. Zool., XIX, No. 2, p. 132, pl. x1, fig. 
3; pl. xu, figs. 8 and 9. 


Blake station 241; depth, 163 fathoms; Cariacou. 
UROPTYCHUS AUSTRALIS (Henderson). 


Diptychus australis HeNpERsSoN, Ann. Mag. Nat. Hist., (5), XVI, 1885, p. 420. 
Uroptychus australis HENDERSON, Challenger Report, XX VII, 1888, Anomura, p. 
179, pl. xx1, fig. 4. 
Challenger station 171, near the Kermadec Islands; depth, 600 
fathoms. 


UROPTYCHUS AUSTRALIS var. INDICUS Alcock. 


Uroptychus australis var. indicus Aucock, Cat. Indian Deep-Sea Crust. Indian 
Museum, 1901, p. 284. 
Arabian Sea, off Cape Comorin, 459 fathoms; Bay of Bengal, off 
Ceylon, 805 fathoms. 


UROPTYCHUS BACILLIMANUS Alcock and Anderson. 


Uroptychus bacillimanus AucocK and ANDERSON, Ann. Mag. Nat. Hist., (7), III, 
1899, p. 25; Illus. Zool. Investigator, Crust., 1899, pl. xiv, fig. 3.—ALcock, 

Cat. Indian Deep-Sea Crust. in Indian Museum, 1901, p. 285. 
A young male and female from off the Travancore coast, 430 
fathoms, and an egg-laden female from off Ceylon, 320-296 fathoms. 


































1. xo.1311. SOME NEW DEEP SEA CRUSTACEANS—BENEDICT. 331 
UROPTYCHUS BELLUS Faxon. 
.. Uroptychus bellus Faxon, Bull. Mus. Comp. Zool., XXIV, 1893, p. 193; Mem. 
Mus. Comp. Zool., 1895, p. 102, pl. xxv1, figs. 2-2b. 
Diptychus bellus A. Mutne-Epwarps and Bouvier, Ann. des Sci. Nat., Zool., (7), 
XVI, 1894, p. 306. 
Albatross station 3354, in 322 fathoms. Station 3355, 182 fathoms, 
off Panama. 
p- UROPTYCHUS BREVIS, new species, see p. 292. 
in : 
UROPTYCHUS CAPILLATUS, new species, see p. 293. 
l UROPTYCHUS FUSIMANUS Alcock and Anderson. 
Uroptychus fusimanus ALcock and ANDERSON, Ann. Mag. Nat. Hist., (7), III, 
1899, p. 26; Illus. Zool. Investigator, Crust., 1899, pl. xurv, fig. 4.—ALcock, 
Cat. Indian Deep-Sea Crust. Indian Museum, 1901, p. 283. 
= Seven specimens from off the Travancore coast, in 430 fathoms. 
UROPTYCHUS GRACILIMANUS (Henderson). 
Diptychus gracilimanus HENDERSON, Ann. Mag. Nat. Hist., (5), XVI, 1885, p. 
420. 
p- Uroptychus gracilimanus HENDERSON, Challenger Report, XX VII, 1888, Anomura, 
Ms p. 181, pl. xx1, fig. 5. 
ig. Challenger station 164B, off Port Jackson; depth, 410 fathoms. 
i UROPTYCHUS GRANULATUS, new species, see p. 293. 
e 
UROPTYCHUS INSIGNIS (Henderson). 
Diptychus insignis HENDERSON, Ann. Mag. Nat. Hist., (5), XVI, 1885, p. 419. 
p. Uroptychus insignis Henprrson, Challenger Report, Anomura, XX VII, 1888, p. 
175, pl. xxi, fig. 1. 
nO) Challenger station 145A, off Prince Edwards Island; depth, 310 


fathoms. 
UROPTYCHUS INTERMEDIUS (A. Milne-Edwards). 


Diptychus intermedius A. MitNe-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, 
i p. 63; Mem. Mus. Comp. Zool., XIX, No. 2, 1897, p. 127, pl. xu, fig. 1-7. 


Blake station 241; depth, 163 fathoms; Cariacou. 


off ; 
UROPTYCHUS JAMAICENSIS, new species, see p. 29 
UROPTYCHUS MINUTUS, new species, see p. 296. 
I, UROPTYCHUS NIGRICAPILLIS Alcock. 
K, 
Uroptychus nigricapillis Aucock, Cat. Indian Deep-Sea Crust. Indian Museum, 
30 1901, p. 283, pl. 111, fig. 3. 


Andaman Sea, 669 fathoms. 


Proc. N. M. vol. xxvi—02 23 
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UROPTYCHUS NITIDUS (A. Milne-Edwards). 


Diptychus nitidus A. MrtNE-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, p. 62.— 
A. Mitnr-Epwarps and Bovvier, Ann. des Sci. Nat., Zool., (7), X VI, 1894, 
p. 306; Mem. Mus. Comp. Zool., XIX, 1897, p. 134, pl. x1, figs. 21, 22; pl. 
xu, figs. 10-16. 
Uroptychus nitidus HeNpERsON, Challenger Report, Anomura, X XVII, 1888, p. 
174, pl. xx1, fig. 6. 
Blake station 137; depth, 625 fathoms; Frederickstadt. Station 
227; depth, 273 fathoms. 


UROPTYCHUS NITIDUS var. CONCOLOR (Edwards & Bouvier). 


Diptychus nitidus var. concolor A. M1LNE-Epwarps and Bovvrer, Ann. des Sci. 
Nat., Zool., (7), XVI, 1894, p. 306; Résult. des camp. scient. de l’ Hirondelle 
(supplément) et de la Princesse-Alice, Pt. XIII, p. 87, pl. 1, fig. 2.—Epwarps 
and Bovvier, Expéd. Sci. du Travailleur et du Talisman, 1900, p. 360, pl. rv, 
pl. xxxul, fig. 15-19. 

Uroptychus nitidus var. concolor M. CAULLIERY, Result. de la camp. du Caudan, IT, 
p. 393. 


UROPTYCHUS OCCIDENTALIS Faxon. 


Uroptychus nitidus occidentalis Faxon, Bull. Mus. Comp. Zool., XXIV, 1893, p. 
192; Mem. Mus. Comp. Zool., X VIII, 1895, p. 101, pl. xxvi, figs. 1, 1a. 
Diptychus nitidus var. occidentalis MILNE-Epwarpbs and Bouvier, Ann. des Sci. 
Nat., Zool., (7), X VI, 1894, p. 306. 
Albatross, station 3384; depth, 458 fathoms; off Panama. 
See Uroptychus occidentalis, Key, p. 292. 


UROPTYCHUS PARVULUS (Henderson). 


Diptychus parvulus HENDERSON, Ann, Mag. Nat. Hist., (5), XVI, 1885, p. 420. 
Uroptychus parvulus Henperson, Challenger Report, X X VII, 1888, p. 177, pl. xx1, 
fig. 3. 
Challenger station 310; Sarmiento Channel, Patagonia; depth, 400 
fathoms. 
UROPTYCHUS POLITUS (Henderson). 


Diptychus politus HENDERSON, Ann. Mag. Nat. Hist., (5), XVI, 1885, p. 420. 
Uroptychus politus Hexperson, Challenger Report, Anomura, X X VII, 1888, p. 178, 
pl. vi, fig. 2. 
Challenger station 171, near the Kermadec Islands; depth, 600 
fathoms. 
UROPTYCHUS PRINCEPS, new species, see p. 296. 


UROPTYCHUS PUBESCENS Faxon. 


Uroptychus pubescens Faxon, Bull. Mus. Comp. Zool., X XIV, 1893, p. 192; Mem. 
Mus. Comp. Zool., X VIII, 1895, p. 101, pl. xxvi, figs. 3, a, b. 

Diptychus pubescens A. Mitne-Epwarps and Bouvier, Ann. Sci. Nat., Zool., (7), 
XVI, 1894, p. 306. 


Albatross stations 3354, in 322 fathoms, and 3355, in 182 fathoms, 
off Panama. 





' 




















—<———- y————_—— 








No. 1311. SOME NEW DEEP SEA CRUSTACEANS—BENEDICT. 333 


UROPTYCHUS RUBRO-VITTATUS (A. Milne-Edwards. ) 


Diptychus rubro-vittatus A. M1Lnr-Epwarps, Ann. des Sci. Nat., Zool., (7), .VI, 
1894, p. 306; Expéd. Sci. du Travailleur et du Talisman, 1900, p. 356, pl. 
xxxu, fig. 6-14.—M. Cavuiery, Résult. de la camp. du Caudan, Pt. 2, 
1896, p. 393. 


UROPTYCHUS RUGOSUS (A. Milne-Edwards). 


Diptychus rugosus A. MitNe-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, p. 
63.—A. Mitne-Epwarps and FE. L. Bouvier, Mem. Mus. Comp. Zool., XIX, 
1897, No. 2, p. 124, pl. x1, figs. 4-14. 


West India region, in 95 to 240 fathoms. 
UROPTYCHUS SCAMBUS, new species, see p. 297. 
UROPTYCHUS SCANDENS, new species, see p. 298. 
UROPTYCHUS SPINIGER, new species, see p. 298. 


UROPTYCHUS SPINIMARGINATUS (Henderson). 


Diptychus spinimarginatus HENDERSON, Ann. Mag. Nat. Hist., (5), XVI, 1885, p. 
419, 

Uroptychus spinimarginatus HENDERSON, Challenger Report, Anomura, XX VII, 
1888, p. 176, pl. xxi, fig. 2. 


Challenger station 170, off Kermadec Islands; depth, 520 fathoms. 


UROPTYCHUS SPINOSUS (A. Milne-Edwards and E. L. Bouvier). 


Diptychus spinosus A. MitNe-Epwarps and Bouvier, Ann. des. Sci. Nat., Zool., 
(7), XVI, 1894, p. 306; Mem. Mus. Comp. Zool., XIX, 1897, No. 2, p. 129, 
pl. x1, figs. 15-20. 


West India region. 
UROPTYCHUS TRIDENTATUS (Henderson). 


Diptychus tridentatus Hexperson, Ann. Mag. Nat. Hist., (5), XVI, 1885, p. 421. 
Uroptychus tridentatus Henperson, Challenger Report, XX VII, 1888, p. 181, pl. 
v1, fig. 1. 


Amboina, depth / 


UROPTYCHUS UNCIFER (A. Milne-Edwards). 


Diptychus uncifer A. Mrtxe-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, p. 63.— 
A. Mitne-Epwarps and Bovvisr, Ann. Sci. Nat., Zool.,(7), X V1, 1894, p. 306; 
Mem. Mus. Comp. Zool., XIX, 1897, No. 2, p. 140, pl. x1, figs. 1 and 2; pl. 
xu, figs. 17-29. 
Blake station 232; depth, 88 fathoms; St.. Vincent. Station 273; 
depth, 103 fathoms; Barbados. Station 269; depth, 124 fathoms; St. 
Vincent. 


PTYCHOGASTER A. Milne-Edwards. 


Ptychogaster A. Mitxe-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, p. 63. 


PTYCHOGASTER DEFENSA, new species, see p. 299. 
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PTYCHOGASTER FORMOSUS A. Milne-Edwards. 


Ptychogaster formosus A. MiLNe-Epwarps and E. L. Bouvier, Ann. des Sci. Nat., 
Zool., (7), XVI, 1894, p. 205, fig. 9; p. 216, fig. 20.—A. Mitne-Epwarps and 
E. L. Bouvier, Expd. Scient. du Travailleur et du Talisman, Crust. Decap. 
srachyures et Anomoures, 1900, p. 350, pl. m1, fig. 2; pl. xxxu, fig. 1-5. See 
for Synonymy. 


PTYCHOGASTER HENDERSONI Alcock and Anderson. 


Ptychogaster hendersoni Atcock and ANDERSON, Ann. Mag. Nat. Hist., Jan., 1899, 
p. 23.—Axcock, Cat. Indian deep-sea Crust. Indian Museum, 1901, p. 280; 
Illus. Zool. Investigator, Crust., pl. xiv, fig. 2. 


PTYCHOGASTER INVESTIGATORIS Alcock and Anderson. 


Ptychogaster investigatoris ALcock and ANpERsSoN, Ann. Mag. Nat. Hist., Jan., 
1899, p. 24; Illus. Zool. Investigator, Crust., pl. xiv, fig. 1.—AtLcock, Cat. 
Indian deep-sea Crust. Indian Museum, 1901, p. 281. 


PTYCHOGASTER LAVIS Henderson. 


Ptychogaster levis HENDERSON, Ann. Mag. Nat. Hist., (5), XVI, 1885, p. 418; 
Challenger Rept., XX VII, 1888, Anomura, p. 172, pl. xx, fig. 3. —A. MILNE- 
Epwarpsand E. L. Bouvirr, Ann. des Sci. Nat., Zool., (7), X VI, 1894, p. 302. 


PTYCHOGASTER MILNE-EDWARDSI Henderson. 


Ptychogaster milne-edwardsi HENDERSON, Narr. Chall. Exp., I, 1885, p. 900, fig. 330; 
Ann. Mag. Nat. Hist., (5), 1885, X VI, p. 418; Rep. Anomura Challenger Ex., 
XXVII, 1888, p. 171, pl. xx, fig. 2. 


PTYCHOGASTER SPINIFER A. Milne-Edwards. 


Ptychogaster spinifer A. M1tNe-Epwarps, Bull. Mus. Comp. Zool., VIII, 1880, p. 
64.—A. MILNE-Epwarps and E. L. Bouvier, Ann. des Sci. Nat., Zool., (7), 
XVI, 1894, p. 302; Mem. Mus. Comp. Zool., XIX, No. 2, 1897, p. 118; pl. 
Ix, fig. 16-22; pl. x, fig. 4-16. 





EUMUNIDA S. I. Smith. 


EUMUNIDA PICTA S. I. Smith. 


Eumunida picta 8. I. Smirn, Proc. U. 8. Nat. Mus., VI, 1883, p. 44, pl. ur, fig. 2; 
pl. mm, fig. 6-10; pl. rv, fig. 1-3; Report Com. Fish and Fisheries, p. 46 
(1885), 1886.—A. MiLtNe-Epwarps and E. L. Bouvier, Ann. des Sci. Nat., 
Zool., (7), XVI, 1894, pp. 211, 280, fig. 14; Expéd. Sci. du Travailleur et du 
Talisman, Brachyures et Anomoures, p. 364, 1900, pl. v, fig. 1; pl. xxvin, 
fig. 26; pl. xxxu, figs. 20-24. 


EUMUNIDA SMITHII Henderson. 


Eumunida smithii Henperson, Ann. Mag. Nat. Hist., (5), XVI, 1885, p. 413; 
Voyage of the Challenger, Report on the Anomura, XVII, 1888, p. 169, pl. 
xv, fig. 5. 
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SYNOPSIS OF THE FAMILY VENERIDA AND OF THE 
NORTH AMERICAN RECENT SPECIES. 


By Witu1am Heatey Dat1, 


Honorary Curator, Division of Mollusks. 


This synopsis is one of a series of similar summaries of the families 
of bivalve mollusks which have been prepared by the writer in the 
course of a revision of our Pelecypod fauna in the light of the material 
accumulated in the collections of the United States National Museum. 
While the lists of species are made as complete as possible, for the 
coasts of the United States, the list of those ascribed to the Antilles, 
Central and South America, is probably subject to considerable addi- 
tions when the fauna of these regions is better known and the litera- 
ture more thoroughly sifted. No claim of completeness is therefore 
made for this portion of the work, except when so expressly stated. 
So many of the southern forms extend to the verge of our territory 
that it was thought well to include those known to exist in the vicinity 
when it could be done without too greatly increasing the labor involved 
in the known North American list. 

The publications of authors included in the bibliography which 
follows are referred to by date in the text, but it may be said that the 
full explanation of changes made and decisions as to nomenclature 
arrived at is included in the memoir on the Tertiary fauna of Florida 
in course of publication by the Wagner Institute, of Philadelphia, for 
the writer, forming the third volume of their transactions. The rules 
of nomenclature cited in Part LI] of that work (pp. 561-565) are 
those upon which this revision has been founded, and are believed to 
express the opinions of the majority of those who have given thorough 
study to the subject of nomenclature. Authors who do not accept 
the British Association rules, as thus developed, can not expect to find 
their personal views reflected in this revision. 

It may be thought that the subdivision of groups has been carried 
farther than desirable, to which the writer can only reply that in 
tracing the genealogy of our recent species through the Tertiary, 
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from horizon to horizon, he has found the minor divisions of very 
great assistance, the more thorough scrutiny and study which they 
naturally require, and which is irksome to superticial students, being 
essential to really thorough work in paleontology, and no small help 
in handling the recent forms. On the other hand, those whose studies 
do not require this insistence on apparently minor characteristics do 
not need to use the sectional names, and may easily fall hack on those 
names by which the larger groups are called. 

The family Veneride represents the culmination of Pelecypod evo- 
lution, so far as this may be represented by any single family. In 
beauty of color and delicacy of color pattern, in multiplicity and 
variety of sculptural developments, in wide distribution and bathy- 
metric range, the Veneride equal if they do not surpass any other 
Teleodont group. While the shells are often exquisitely beautiful, 
the coloration and appendages of the soft parts are also frequently 
similarly attractive, leading to wonder why parts which are always 
covered by the mud or sand or hidden between the valves should 
develop such beauties. The periostracum is usually thin and incon- 
spicuous, but sometimes by color or quality of surface adds attractive- 
ness to shells otherwise dull or colorless. 

The geographical distribution of groups in the Veneride has some 
marked characteristics, which are especially brought out when the dis- 
tribution is scrutinized by the minor groups, such as sections. Omit- 
ting fossils, which in the main agree very closely with the recent 
species in distribution, Sunetta and the whole group covered by 
Gafrarium and Lioconcha, except the section Gouldia; Meretrix, and 
most of the sections of Cytherea, except Cytherea and Ventricola, 
Mysia, Gomphina, Macridiscus; most of the sections of Aatalysa, 
and all the great group of Paphia, except: the usually dull and unat- 
tractive Protothaca, are unknown in the waters of the New World. 

On the other hand, 7Zransennella, Pachydesma, Hysteroconcha, Cyeli- 
nella, and Parastarte appear to be exclusively American. Futivela 
and Lucallista belong to the southeastern shores of America, Liocyma 
to the boreal seas, Savidomus and Protothaca to the west coast of 
America, with slight extensions to northeastern Asia and Australasia. 
Venus is originally and typically American, with one emigrant in 
northern Japan. Gemma and Psephidia agree in the main with 
Venus. Nomember of the group of Circe or Gafrarium oceurs on 
the Pacific coast, though I anticipate that Gou/d/a will turn up there 
sooner or later. Chionella, Pitaria, Natalysia, and Venerupis are 
almost ubiquitous. Of the Dosiniine only Clementia and Dosinidia 
are known to be residents of America. In harmony with the late 
development and specialization of the family is the fact that of the one 
hundred and thirty-seven species known as American only two exist 
on both shores of North America. Eighteen species extend through 
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the temperate and boreal regions, belonging to twelve groups, of which 
Savidomus and Psephidia have no representatives known in our trop- 
ical waters. The Tropics in America have representatives of twenty- 
nine groups, of which Z/rela and Chione are the most prolific in 
species; none of the other groups exceeds four species. In individuals 
the groups of the Temperate Zone seem to be most prolific, such as 
Venus, Protothaca, Saridomus, and Agriopoma, and from these the 
greater portion of the food supply derived from members of this 
family by man is obtained. 

The southern limit of the tropical fauna on the west coast of South 
America is near Payta, Peru. On the east coast it descends at least as 
far as Rio de Janeiro, its northern limit reaching the latitude of Cape 
Hatteras offshore and Cape Canaveral on the actual coast. On the 
west coast the temperate fauna meets the northernmost extension of 
the tropical fauna near Point Conception, California. The northern 
limit of thestrictly temperate-region fauna, on the west, is the line of 
floating ice in winter in Bering Sea, about the latitude of the Pribilof 
group of islands. On the east we may put the boundary near Cape 
Breton Island, but, owing to the inshore polar current on this side of 
the continent, the arctic species reach farther south and the census of 
the temperate fauna is more meager than on the more favored north- 
west coast of the continent or the western shores of Europe in the 
same latitude. 

The recognizable ancestry of the Veneride appears in the Upper 
Cretaceous or Lower Eocene. No true Venerid, in the strict sense, 
appears before the Tertiary. The modifications followed through the 
successive horizons are most interesting. Thus, in the Oligocene we 
have //yphantosoma with fine zigzag chiseling of the surface. In the 
Pliocene this sculpture is obsolete and its traces hardly to be found. 
The recent type has a smooth surface, but when attacked by decay the 
manner in which the shell weathers reveals the zigzag internal struc- 
ture hidden under an apparently normal, smooth exterior, and the 
color-pattern frequently follows a zigzag lineation which is no longer 
expressed in terms of sculpture. 

The beauty of the shells has led in some cases to a traffic in them by 
means of aboriginal trade. Thus //ysteroconcha was long carried to 
the Orient by the Lascar crews of ancient Spanish galleons, and this 
has led to wrong ideas of geographical distribution. Jeretrix is a 
favorite with the Chinese and Japanese, not merely as a source of food 
or ornament, but is incorporated into lacquer work and imitated in 
porcelain or pottery. The common Venvs of our own eastern coast 
was the source from which the Dutch and Indians prepared their shell 
money or wampum and ceremonial belts. A south European species 
in ancient times was the emblem of Aphrodite, and in the South Seas 
species of Veneride were largely used for personal adornment. 
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Menke, Verzeichniss Conchyliensammlung, erste Ausgabe. 

Rang, Manuel de I’ histoire naturelle des mollusques. 
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Conrad, Proceedings of the Academy of Natural Sciences of Philadelphia, I. 
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Potiez et Michaud, Galerie de Douai, LI. 
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Hanley, Proceedings of the Zoological Society. 

Hinds, Zoology of the Voyage of the Sulphur, Mollusca. 

Jonas, Zeitschrift fiir Malakozoologie, I. 
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Linsley, American Journal of Science, first series, XN LVIII. 

Conrad, Proceedings of the Academy of Natural Sciences of Philadelphia, IIT. 

H.C. Lea, Transactions American Philosophical Society, second series, IX. 

Hanley, Proceedings of the Zoological Society. (See also Hanley, 1843.) 
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C. B. Adams, Proceedings of the Boston Society of Natural History, II. 
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Conrad, United States Exploring Expedition, Report on the Geology, Ap- 
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Tuomey and Holmes, Pleiocene Fossils of South Carolina. 

Carpenter, Report on the-Mollusca of the West Coast of America, in Report 
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Family VENERID®. 
The subdivisions adopted are characterized as follows: 
Subthmily DOSINIINZ-. 


Hinge with three left and three or four right cardinals, usually with 
an anterior left lateral fitting into a pit in the opposite valve and some- 
times a developed posterior right lateral. Siphons long and united to 
their tips; foot large, arcuate, without a byssus or byssal groove; shell 
usually orbicular and generally more or less compressed, with a dis- 
tinct pallial sinus. 

A. Anterior and sometimes poste rior laterals present, the lunule 
impressed, but not distinctly limited. 


Genus DOSINIOPSIS Conrad, 1864. 


Type, ). Meekii Conrad. Eocene. 

Shell orbicular, heavy, concentrically striated, with a thick, polished 
periostracum; lunule impressed, but not circumscribed distinctly, and 
there is no defined escutcheon; inner margins smooth; pallial sinus 
short, free, acutely angular, and ascending; hinge strong, with corru- 
gated nymphs and a strong rugose left anterior lateral fitting into a 
rugose pit in the opposite valve; right valve with a stout distinct pos- 
terior right lateral, which fits into an excavated socket in the left 
valve. 

This is the only genus of the family with a distinctly developed 
posterior lateral tooth, and if it were not for the number of cardinals 
and the presence of a pallial sinus it might be referred to Cyprina. 
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Subgenus Zora Conrad, 1870. Type, &. eretacea Conrad. Cre- 
taceous. 

This is still imperfectly known, but differs from Dos/niopsis chietly 
by being smaller, more delicate, and of a more elongated form. 

Subgenus Pelecyora Dall, 1902. Type, Cytherea hatchetigheénsis 
Aldrich, 1886. Eocene. 

Shell orbicular, with rugose nymphs, simple anterior lateral and 
socket; no posterior lateral; the pallial sinus narrow, angular, ascend- 
ing; the cardinals entire except the right posterior one, which is bitid; 
otherwise as in Dosiniopsis, though the only known species is very 
much smaller than the known species of Dostnéopsis. 

This group differs from Dos‘néops/s by its smooth lateral and socket, 
and by the absence of the posterior lateral and socket, and by its rela- 
tively deeper pallial sinus. From .2ra the same characters, as well 
as the nonbifid left cardinals and orbicular form, suffice to distinguish 
it. The rugosity of the nymphs is more like the semiradial rug in 
Tivela than the fine granulations of the type of Dos/ndopsis. 


B. Anterior lateral tooth and a defined lunule present. 


Genus DOSINIA Scopoli, 1777. 


Type D. africana Hanley (Le Dosin, Adanson, 1757). 

This is Cytherea (sp.) Bolten, 1798; Orbiculus @ and f, Megerle, 
1811; Arthem?7s (Poli) Oken, 1815; Asa (Leach) Basterot, 1825; Arctoé 
Risso, 1826; Eroleta Brown, 1827; Artemis Conrad, 1832; Arctoa 
Herrmannsen, 1846; Cerana Gistel, 1848; Ass (Leach) Gray, 1851; 
Amphithxa Leach, 1852; but not Dosina Gray, 1838. 

Section Dosinia s. s. 

Lunule impressed, small; escutcheon narrow, elongate, flattish, bor- 
dered on each side by a ridge or keel, at which the concentric sculpture 
tends to become lamellose; middle cardinals often grooved or bifid, the 
other teeth smooth; pallial sinus angular, ascending, usually narrow 
and extended forward at least halfway from the posterior to the 
anterior adductor; valves moderately convex. 

The form of the escutcheon differs in this group from an obscure 
flattening, often unequal in the two valves, to a distinctly keeled area 
with sculpture differing from that outside the boundary, but in the 
series of species almost every gradation between these forms may be 
observed. 

Section Orbiculus Megerle, 1811. Type, Venus eroleta Linneus. 

In this section there is no escutcheon, the pallial sinus is very long 
and narrow, and the anterior lateral is strong. 


Orbiculus a Megerle, founded on Venus prostrata Linneus, is a 
typical Dos‘nia. Most of the generic synonyms cited under the genus 
were based on the common European species which is the type of this 
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section. The young do not retain any corrugations on the posterior 
cardinals. 

Section Austrodosinia Dail, 1902. Type, Cytherea anus Philippi. 
New Zealand. 

Lunule deeply impressed, escutcheon impressed and bordered by 
prominent keels; pallial sinus short and angular; anterior lateral and 
the pit into which it is received, and usually some of the anterior car- 
dinal teeth sharply corrugated; the middle cardinals bifid. 

This group is represented in New Zealand and Japan. 

Section Dosinisca Dall, 1902. Type, Artemis alata Reeve. 

Areas of the lunule and escutcheon pouting mesially, defined by a 
deep sulcus, forming a postecior wing which recalls Phacoides; sculp- 
ture of fine, rather distant, saarp lamelle, sometimes with radial stria- 
tion; pallial sinus deep and sngular. 

This group is distributed ‘n Australia and Japan. 

Section Dosinorbis Dall, 1902. Type, Artemis bilunulata Gray. 
Japan. 

Lunule and escutcheon deeply impressed, the former surrounded by 
a larger area bordered as is the escutcheon by a lamellated keel; valves 
compressed, beaks produced, sculpture on the middle of the disk 
obsolete, becoming lamelle laterally; pallial sinus short, angular; 
right posterior margin grooved beyond the hinge plate, to receive the 
beveled edge of the opposite valve. 

This large and remarkable species appears to be unique in the genus. 
In the young the dorsal margins pout on each side of the ligament. 

Section Dosinidia Dall, L902. Type, Ven US CONCE ntrica Born. 

Valves, suborbicular, subeompressed, white, with a sculpture of 
concentric grooving, never lamellose, furnished with an obvious peri- 
ostracum; lunule small, impressed; escutcheon absent; pallial sinus 
ample, ascending, angular in front; posterior cardinals serrate or cor- 
rugated in the nepionic young, smooth in the adult. 

This group is confined to the tropical and warmer temperate seas of 
America. 

Section Dosinella Dall, 1902. Type, Cytherea angulosa Philippi. 
East Indies. 

Valves suborbicular with a shallow flattish lunule; the escutcheon 
narrow, flattish, hardly defined; pallial sinus ample, ascending, deep, 
bluntly rounded at the anterior end; anterior lateral and posterior right 

‘ardinal teeth absent or obsolete. 

There are a few small species in which the bight of the pallial sinus 
is rounded, but in this large form the contrast between the blunt 
rounded form and the angular form usual in the genus is so marked 
that, after some hesitation, taking the obsolescent hinge-teeth into 
consideration, it seemed advisable to separate it sectionally, 
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C. Lateral teeth absent, no lunule or escutcheon. 


Genus CYCLINA Deshayes, 1849. 


Type, Venus sinensis Gmelin. China seas. 

Soft parts like Dosinia; shell orbicular, concentrically and radially 
striate, without lunule or escutcheon; inner margins crenate; pallial 
sinus angular, ascending; teeth as in Dosinia, but without laterals, the 
posterior right cardinal obsolete. 

It is not Cyclinus Kirby, Coleoptera, 1837. 


Genus CLEMENTIA Gray, 1842. 


Type, Venus papyracea Gray. 

Soft parts as in Dosinéa, according to Woodward; valves thin, con- 
centrically undulate, convex, without lunule or escutcheon; inner 
margins simple, sharp; pallial sinus subangular, ascending; three car- 
dinal teeth in each valve, the posterior right cardinal bifid; lateral 
teeth absent. 

This is Blainvillia Huppé, 1854, not of Desvoidy, Diptera, 1830. 

Subfamily MERETRICIN 46. 

An anterior lateral tooth present; though sometimes obsolete, traces 
of it can always be detected in normal specimens. 

Genus GRATELOUPIA Desmoulins, 1828. 

Type, Donax irregularis Basterot. Miocene. 

Valves elongate-oval, concentrically striate; three cardinals in each 
valve, the posterior right cardinal fused with the nymphal rugosities; 


the pallial sinus long and acute, reaching to the vertical of the anterior 
lateral lamina. 


Subgenus Cytheriopsis Conrad, 1865. Type, Cytherea hydana Con- 
rad. Eocene. 

Valves trigonal, recalling 77vela, the left posterior cardinal fused 
with the nymphal rugosities; the pallial sinus short and rounded. 

This is not Cytheropsis McCoy, 1849, and if the two names are 
judged incompatible, might be called Grateloupina. It is probably 
the precursor of Grateloupia and Tivela. 


Genus TRANSENNELLA Dall, 18838. 
Type, 7. conradina Dall. 


Shell small, having the general form and coloration of 7ivela, but a 
hinge with three cardinals in each valve, the middle left cardinal bifid, 
and an elongate left lateral received into a socket in the opposite valve; 
the hinge has no rugosities, the lunule but not the escutcheon is defined, 
internal margins sharply tangentially grooved with numerous sulci; 
the pallial sinus angular, free, obliquely ascending. 
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Tropical and subtropical waters of America; receding in time to the 
Miocene. This group is unique in the family in the peculiar suleation 
of the inner margin, which is only paralleled elsewhere once among 
the Astartide. A Pacific coast species is viviparous. 


Genus TIVELA Link, 1807. 


Type, Venus corbicula Gmelin (= V. mactroides Born). 

Shell porcellanous, solid, smooth externally with a dehiscent perios- 
tracum; the coloration variable with a tendency toward dark brown 
and purple; valves trigonal, subequilateral, with prominent beaks and 
a short ligament; lunule large, faintly defined, escutcheon not detined; 
pallial sinus small, free, rounded in front; hinge variable with anterior 
laterals and from three to six cardinals, partly rugose and some of 
which may be bifid. Habitat, subtropical and tropical seas. 

Section Zivela s. s. Type, Venus mactroides Born. 

Valves trigonal, with smooth interior margins, usually a pilose 
periostracum over a polished surface; cardinals varying in different 
species. 

This is 7rigona Megerle, 1811, not Jurine, ymenoptera, 1807; and 
perhaps Dollfusta Cossmann, 1886, which | know only by figures. 
The group is unique in the variability and occasional large number of 
cardinals, which are perhaps due to splitting up of the originally 
single posterior cardinals. 

Section Pachydesma Conrad, 1854. Type, Donax stultorum Mawe. 

Shell very large and ponderous, with smooth interior margins and 
a thick vernicose periostracum; hinge with four cardinals in each valve. 

This is 7rigonella Conrad, 1837, not of Da Costa, 1778. It is a 
Californian type. 

Section Lutivela Dall, 1891. Type, 2. perplera Stearns, Argentina. 

Shell small, elongate-trigonal, with crenulate interior margins, thin, 
polished periostracum, three left and four right cardinal teeth. 

This type points the way toward Sunetta. 


Genus SUNETTA Link, 1807. 


Type, Donax scripta Linneus. 

Shell variable in form, smooth or concentrically sculptured, polished, 
often with vivid coloration; with an impressed, unequally divided 
lunule, larger in the right valve, and a deeply excavated escutcheon; 
posterior end of shell shorter than the anterior; pallial sinus wide, 
short, and rounded; inner margins conspicuously crenate; three cardi- 
nals in each valve, and rather elongate anterior laterals. 

Kocene of south Europe and tropical seas of the Old World. 

Section Svnetta s. s. Type, Donawx seripta Linneeus. 

Shell elongate-ovate, more or less inequilateral, the edge of the 
posterior cardinals finely rugose; sculpture concentrically suleate or 
striate. 
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This is Cuneus Megerle, 1811, not of Da Costa, 1776; and Meroé 
Schumacher, 1817. 

Section Solanderina Dall, 1902. Type, S. solandri Gray. 

Shell inflated, smooth, subequilateral. 

Section Sunettina Jousseaume, 1901. Type, S. sunettina Jousseaume, 

. menstrualis Menke, ete. 

Shell suborbicular, compressed, smooth. 


Genus GAFRARIUM Bolten, 1798. 


Type (by elimination), Venus pectinata Linneus. 

Shell equivalve, subequilateral, with a simple or slightly sinuous 
pallial line; three cardinals in each valve, entire or faintly grooved, 
and the usual anterior laterals; surface sculptured. Tertiary and 
recent warm seas of the Old World. 

Section Gafrarium Bolten, s. 8s. 

Surface with strong, chiefly radial, more or less dichotomous sculp- 
ture, that of the posterior slope differing from the rest; valves 
moderately convex, umbones subcompressed with a narrow lunule and 
feebly defined escutcheon; pallial line simple, inner margins of the 
valves crenate, the ligament sunken but not immersed: middle left 
sardinal feebly grooved. 

This is Paphia Oken, 1815, not Bolten, 1798, or Lamarck, 1801; 
Crista Romer, 1857; and Circe, species, of many authors. 

(Section Radiocrista Dall, 1902. Type, Venus pulcherrima Deshayes, 
Journ. de Conchyl., VIII, 1860, p. 381, pl. xrv, figs. 1,2. Tertiary. 

Shell with the form of Chéonclla the disk and anterior part ele- 
gantly, regularly, concentrically suleate; margins of the dorsal area 
behind separated from the suleate area by strong radial ribbing; the 
lunule not definitely circumscribed, but with its margins thickened and 
surface concentrically striated or smooth; escutcheon elongate-ovate, 
equally parted between the valves, nearly smooth. Interior? 

The horizon and internal characters of this remarkable fossil are 
unknown, but it is provisionally located here, pending further 
information. 

Section Gouldia C. B. Adams, 1847. Type, 7hetis cerina Adams. 

Shell small, reticulately sculptured, the radials toward the ends of 
the valves, and the concentric sculpture in the middle of the disk 
stronger; there is no specialized posterior area; moderately convex, 
the umbones not compressed; pallial line slightly flexuous behind, 
cardinals and inner margins of the valves entire. 

Warm-temperate and tropical seas. 

This group is 7/et/s C. B. Adams, 1845, not of Oken, 1815, or 
Sowerby, 1826. It is not Gou/dia Bonaparte (aves), 1850. It is the 


only representative of the Gafrarium or Circe group in American 
Tertiary or recent seas, and has not yet been found on the Pacitic 
coast. 
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Subgenus Circe Schumacher. Type, Venus scripta Linneus. 

Shell compressed, with only concentric sculpture, with smooth com- 
pressed beaks, narrow lunule and escutcheon; pallial line simple, inner 
margins smooth; posterior right cardinal grooved; ligament deeply 

’ sunken, but not entirely immersed. 

Section Parmulina Dall, 1902. Type, Circe corruqgata (Dillwyn) 
Deshayes. 

Shell with the umbonal region flattened and coarsely divaricately 
ribbed, the rest of the surface concentrically sculptured; disk (except 
the umbones) convex; pallial line slightly flexuous, inner margins 


; finely crenulate; lunule and escutcheon narrow, flat, the ligament 
depressed; cardinals entire or faintly grooved. 
Section Circenita Jousseaume, 1888. Type, (. arabica Lamarck. 


Valves convex; surface feebly concentrically sculptured, the beaks 
not compressed; posterior slope without specialized sculpture; lunule 
distinct, narrow, escutcheon hardly defined; ligament hardly depressed; 


; pallial line with a minute sinus, the inner margins of the valves entire. 
| 
‘ Genus LIOCONCHA MoOrch, 1858. 


Type, Venus castrensis Linneus. 

Shell sohd, porcellanous, suborbicular, smooth or concentrically 
sculptured, vividly colored; lunule sharply circumscribed, impressed, 
but no defined escutcheon; ligament almost immersed, pallial line 
slightly flexuous, inner margins smooth, anterior left and posterior 
right dorsal margins grooved to receive the beveled edge of the oppo- 
site valve; anterior lateral large and strong; three smooth, entire 


vardinals in each valve. 

Tropical seas of the Old World. 

Genus MACROCALLISTA Meek, 1876. 

, Type, Vi WUS Vi imbosa Solander. 

Shell ovate, microscopically radially lineated, with low concentric 
waves, or smooth, with vivid coloration and vernicose periostracum; a 
detined lunule, but unequally divided between the valves; no defined 
escutcheon; internal margins smooth, pallial sinus free, avple, pointed 
in front and horizontally directed: cardinals three in each valve, 
j smooth and entire, except a bifid right posterior tooth. 
| Section Macrocallista s. s. 


Shell much elongated, the pallial sinus short, the posterior cardi- 
nals slender and elongated. 

The type is better known as Cytherea or Callista gigantea (Gmelin) 
Lamarck. 

Section Chionella Cossman, 1886. Type, Cytherea ovalina Deshayes. 

Shell ovate-trigonal; pallial sinus long; the posterior cardinals 
short. 
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Gray, 1851, not of Hiibner, Lepidoptera, 1816; and Callista Morch, 
1853, not of Leach, 1852. 


Genus AMIANTIS Carpenter, 1863. 


Type, Cytherea callosa Conrad. 

Shell ovate, concentrically waved, with vernicose periostracum; 
lunule and a linear escutcheon, defined; inner margins smooth: pallial 
sinus ample, acute in front, free below, slightly ascending; anterior 
cardinal very thin; anterior laterals large and strong. 

Section Am/antis s. s. 

Shell with two obscure radial ribs internally, near the middle of the 
disk; posterior cardinals elongated, strong, the right one bifid, the 
other teeth entire; the posterior left cardinal and the edge of the right 
nymph rugose; the posterior right dorsal margin beyond the hinge 
plate grooved to receive the edge of the opposite valve. Californian. 

This is called Amyant/s by Stoliezka, 1871. 

Section Hucallista Dall. 1902. Type, Cytherea purpurata Lamarck. 

Shell with the posterior cardinals short; the opposite faces of the 
nymphs with interlocking rugosities; the teeth smooth; interior with- 
out radial ridges. 

Lamarck himself called attention to the remarkable corrugated areas 
of this shell which recall those of V. mercenaria. It is a Brazilian 
species which has been confounded with one from west America. 


Genus MERETRIX Lamarck, 1799. 


Type, Venus meretrix, Linneus. 

Shell trigonal, plump, thin, nearly equilateral, smooth with a verni- 
cose periostracum, a peculiar olivaceous tone of coloration; lunule 
and escutcheon not circumscribed or distinctly defined; three cardi- 
nals in each valve and well-defined anterior laterals; the middle left 
and two anterior right cardinals entire, smooth, the others grooved or 
bifid; right nymph and posterior left cardinal corrugated; anterior 
left and posterior right dorsal margins beyond the hinge plate sharply 
grooved to receive the edge of the opposite valve; internal margins 


smooth; the pallial line with a shallow arcuate flexuosity, but no sad 
angular sinus; ligament hardly depressed. 

Distribution chiefly in the China seas, Japan, and the Indo-Pacitic 
region. 

This group is Cytherea (Lamarck) and Citherea Roissy, 1805, and 
Lamarck, 1806; Cytherea Defrance, 1818; Vympha Moérch, 18538, not 
Fitzinger, 1826; and Meretrix, ex parte, Deshayes, 1853. 
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Genus CALLOCARDIA A. Adams, 1864. 


Type, C. guttata A. Adams. 

Shell ovate, plump, thin, concentrically striated with more or less 
involute umbones; pallial sinus nearly obsolete; lunule feebly cireum- 
scribed, not impressed, escutcheon not defined; left anterior lateral 
received between two obsolete laminz in the opposite valve; three 
cardinals in each valve not radiating from a point under the umbo, on 
the dorsal valve margin; the two anterior left cardinals continuous 
above and separated from the valve margin by a sulcus; the anterior 
and posterior right cardinals similarly conneated, and dorsally sepa- 
rated by a groove from the margin; the arch of the two left cardinals 
fits over the middle right cardinal, the arch of the outer right cardinals 
over that of the two left ones, so that the middle right and the pos- 
terior left cardinals remain isolated; the dorsal margins beyond the 
hinge plate, in front in the left and behind in the right, are grooved 
to receive the beveled edge of the opposite valve. 

In this group the teeth retain in the adult state the conditions which 
normally obtain in the early stages of hinge development as shown by 
Bernard. 

The group is identical with Caryatis (part) Rémer, 1862, not of 
Hiibner, 1816; Veneriglossa Dall, September, 1886; and Atopodonta 
Cossmann, October, 1886. It is distributed in tropical and temperate 
seas and goes back to the Eocene in time. 

The type was named Callocardia guttata by A. Adams in 1864. In 
1888 Mr. Sowerby renamed it Cytherea isocardia on account of the 
existence of a Cytherea (Callista) guttata of Romer. The latter, 
however, was not described until 1866, so that it does not antedate 
Adams’s name. If Roémer’s form is entitled to specific rank, it will 
not require a new name, as under the present arrangement it will be 
referable to the genus Macrocallista, section Chionella. 

Subgenus Agriopoma Dall, 1902. Type, Cytherea texasiana Dall, 
1892. 

This differs from the typical Callocardia ‘by its large, heavy, and 
chalky shells, without the involute umbones or any color pattern, and 
by the presence of a deep and angular pallial sinus. It is more north- 
ern in distribution than Ca//ocardia proper, and more limited in geo- 
graphical range, though receding to the Eocene in America. The 
peripheral species indicate a transition in the cardinals of the right 
valve toward the conditions found in the following group: 


Genus PITARIA Rodmer (em.), 1857. 


Type, Venus tumens Gmelin. 
Shell trigonal, plump, concentrically striate or rippled, with an incon- 
spicuous periostracum and delicate coloration; lunule circumscribed, 
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but the escutcheon not defined; inner margins smooth, pallial sinus ? 


ample, elongate, somewhat ascending, pointed in front; middle car- 
dinal stout, the others slender; the posterior cardinals feebly grooved, 
the others entire; the cardinals of the right valve discontinuous where 
they touch the dorsal margin and not separated from the latter by a 
groove; anterior lateral adjacent, distinct; nymphs and teeth smooth; 
dorsal margins grooved as in Meretrix. Widely distributed in the 
Tropics. 

Romer’s original name, /’/ar, is a vernacular African word, not 
really entitled to be used without Latinization, for which, in 1862, he 
substituted Caryatis, which is preoccupied in Lepidoptera since 1816. 
It is probable that a Latinized form as above should be adopted for 
the group. 

Section Pitaria s. s. Type, Venus tumens Gmelin. 

Shell smooth or with concentric striation, usually convex, subtrig- 
onal or ovate, with a pointed sinus. 

Section Hyphantosoma Dall, 1902. Type, Cytherea carbasea Guppy, 
1866. Oligocene. 

Shell with zigzag sculpture on the surface like 7ext/venus Cossmann, 
of the Venerine series. 

Section Zirelina Cossmann, 1886. Type, Cytherea  tellinaria 
Lamarck. Eocene. 

Shell pointed behind with a Tellina-like twist to the valves, which are 
concentrically striate; hinge as in /’/tar/a; pallial sinus short, bluntly 
rounded. 

Subgenus Hysteroconcha Fischer, 1887. Type, Venus dione Linneus. 

Shell subtrigonal, plump, concentrically laminate; lunule and escutch- 
eon defined by incised lines and impressed, the laminz becoming spinose 
near the boundary of the escutcheon; shell with tinted coloration not 
in patterns; inner margins smooth, pallialsinus linguiform, ample, free, 
slightly ascending: hinge as in /”%tar/a, the edges of the nymphs finely 
granular and the stout middle cardinal sometimes obscurely channeled. 

Tropical American waters. 

This is Dione Gray, 1847, not Gray, 1851, nor Hiibner, 1816; and 
Venus Megerle, 1811, not of Lamarck, 1799. 

Section Lamelliconcha Dall,1902. Type, Cytherea concinna Sowerby. 

Shell trigonal, subcompressed, concentrically ribbed or laminate, 
without spines; the edges of the nymphs smooth; otherwise like 
Hysteroconcha. 

Tropical seas, especially in America. 





Genus CYTHEREA Bolten, 1798. 


Types (by elimination), Venus puerpera Linneus, V. rugosa Gmelin, 
and V. verrucosa Linneus. 

Shell large and rotund, convex, with strong predominantly concentric 
sculpture with well-marked lunule and escutcheon, the latter unequally 
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divided, larger in the left valve; umbones plump, ligament deep 
seated; cardinals large and partly bifid; anterior lateral small, papilli- 
form; inner margins crenate; pallial line with a short rounded sinus. 

Subgenus Cytherea Bolten, s. s. Type, Venus puerpera Linneus. 

Shell large, reticulately sculptured, the right portion of the eseutch- 
eon produced over the sunken ligament; lateral tooth minute. 

Tropical seas. 

This is Antigona Romer, 1857, not Schumacher, 1817. 

Section Clausina Brown, 1827. Type, Venus verrucosa Linneus. 

Shell large, strongly concentrically lamellose, with obscure divari- 
cating radials toward the ends; right portion of the escutcheon not 
overlapping the ligament; pallial sinus small, narrow, angular. 

Tropical and temperate seas. 

This is Venusarius (Dumeril) Froriep, 1806 (not binomial); Dosina 
Gray, 1838; Venus Swainson, 1840, not Lamarck, 1799; Cu//sta (Poli) 
Leach, 1852, not Mérch, 1853; Ca///sta Fischer, 1887, but not Clausina 
Romer, 1857. 

Section Ventricola Romer. L857. Type, Ve NUS TUGOSA Gmelin. 

Shell large with strong, distant, evenly spaced concentric lamelle, 
between which are smaller concentric threads; pallial sinus small, an- 
gular, lunule deeply impressed; right part of the escutcheon obsolete. 

Tropical seas of both hemispheres. 

Subgenus Aphrodina Conrad, 1868. Type, Meretrix tippana Con- 
rad. Cretaceous. 

Shell concentrically striated, with a circumscribed lunule, but no 
defined escutcheon; inner margins smooth, pallial sinus ample, free, 
ascending, rather rounded in front; hinge with three cardinals in each 
valve, the right posterior cardinal bifid; an elongate anterior lateral 
corrugated on both sides and received into a pit with similar corruga- 
tions; nymphs smooth. 

This form wants the posterior lateral and the granular nymphs of 
Dosiniopsis, and differs from Cyclorisma by its form, the presence of 
an anterior lateral and a detined lunule. 

Subgenus Antigona Schumacher, 1817. Type, Cytherea lamellaris 
Schumacher (+ Dosina lamarckii Gray). 

Shell having the form and sculpture of a Chione (Megerle), but with 
a lamelliform well-developed anterior lateral entering a socket in the 
right valve; the posterior right cardinal broad and deeply bifid; pal- 
lial sinus small, triangular. 

Schumacher’s type has been confused with Chione cancellata, but an 
examination of his figures and references makes his meaning plain. 

Section Antigona s. s. 

Shell rather elongate, with profuse concentric lamellation crenu- 
lated by fine radial ribs; lunule deeply impressed, the ligament 
exposed, the overlap of the escutcheon small. 

This is not Antigonus Hiibner, 1816, or Antigona Romer, 1857. 
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Section Artena Conrad, 1870. Type, Venus staminea Conrad. 
Miocene. 





Shell trigonal or short, with acute concentric lamine, between which 
are minute elevated concentric lines; lunule not deep; escutcheon 
large, not overlapping; posterior right cardinal narrow, laminar; other 
features as in Antigona. 

This section bears to Antigona much such a relation as Ventricola 
does to typical Cytherea, in the other subgenus. It was called Artenia 
by Tryon in 1884. 

Subgenus Circomphalus Mérch, 1853. Type, Venus plicata Gmelin 
(= V. dysera Linneeus pro parte). 

Shell cordate, compressed, with distant elevated reflected lamin 
which have leaflike expansions near the posterior border; lunule and 
escutcheon, impressed, striate, sharply limited, unequally divided 
between the valves; ligament deeply sunken; inner margins crenate, 
pallial sinus small, triangular; anterior right and posterior left cardi- 
nals slender, laminar, entire, the others bifid; a minute pustular ante- 
rior left lateral present. 

This is Ana/tis Tryon, 1884, not of Duponchel, 1829, or Romer, 1857; 
and Chiona Romer, 1857, not of Moreh, 1853. VW. calophylla Hanley, 
also belongs here. 

Subgenus Lepidocardia Dall, 1902. Type, Chione floridella Gray 
(+ Venus africana Philippi). 

Shell small, compressed, donaciform, smooth or concentrically 
striated, polished; lunule defined, but there is no defined escutcheon; 
internal margins smooth; pallial sinus linguiform, pointed in front, 
horizontally directed, partly confluent with the pallial line below; 
dorsal margins beyond the hinge plate grooved; teeth delicate, the 
anterior laterals well developed, the posterior right and anterior two 
left cardinals more or less distinctly grooved. 

Though compressed, this form recalls Gomphina by its external 
characters. 

Genus SAXIDOMUS Conrad, 1837 


Type, S. nuttallii Conrad. 

Shell large, rude, chalky, ovate-quadrate, with low beaks, and con- 
centric usually feeble sculpture; the ligament is strong and not 
depressed; there is no defined lunular area or escutcheon; internal 
margins smooth; pallial line with a deep, rounded sinus; hinge with 
three cardinals in each valve; the posterior right cardinal bifid; anterior 
laterals closely adjacent to the cardinals, one of the left ones often in 
line with the anterior cardinal. 

Shores of the North Pacific. 

This group has been generally misunderstood and placed, as by 
Deshayes, near Zapes. His group of radial sulcate Saaidomus, of 1853, 
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all belong to Callithaca. The anterior lateral is so close to the cardi- 
nals that it has heen counted in with them. The animal is meretricine, 
with long, closely united siphons. The group on the Pacific coast 
recedes to the Eocene in time. 


Subtamily VE NERIN®. 
ANTERIOR LATERAL TEETH ABSENT. 

Genus CYPRIMERIA Conrad, 1864 
Type, C. excavatu Morton. Cretaceous. 
Pallial line feebly flexuous behind. 
Subgenus Cyclorisma Dall, 1902. Type, Cyclothyris carolinensis 

Conrad. Cretaceous. 

Pallial line deeply sinuated. 
This is Cyclothyr’s Conrad, 1875; not of MeCoy, Brachiopoda, 1844. 


Genus THETIRONIA Stoliezka, 1871. 


Type, Thetis major Sowerby, 1826. Cretaceous. 

Surface granulose; pallial sinus high, angular vertically ascending: 
no lunule or escutcheon. This is 7/et/s Sowerby, 1826, not of Oken, 
LS15. 

‘Subgenus Thetiopsis Meek, 1876. Type, 7. c/reu/aris Meek and 
Hayden. Cretaceous. 

Smaller and smoother, the sinus shorter and irregular at its anterior 
basal part. 

This is Tethiopsis Fischer, 1887. 


Genus MYSIA (Leach MS.) Lamarck, 1818. 


Type, Venus undata Pennant. 
Siphons separated; hinge with two right and three left cardinal 
teeth; a circumscribed lunule, but no escutcheon. European. 
This is Lucinopsis Forbes and Hanley, 1848, but not Iysia Gray, 
1847, 
Genus CYCLINELLA Dall, 1902. 


Type, Dosinia tenuis Recluz. 
Three cardinal teeth in each valve; otherwise like Mysta. American. 
This genus extends to the Oligocene in time. 

Genus CHIONE Megerle, 1811. 


Type, Venus cancellata Lamarck. 

Three cardinal teeth in each valve; pallial sinus short, angular; 
lunule and escutcheon defined, sculpture cancellate, inner margins of 
the valves crenate; concentric sculpture dominant. 

Subgenus Chione s. s. Type, V. cancellata Lamarck. 
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This is Chiona Morch, 1853, and of Rémer, 1857; Circomphalus 
Adams, 1857; and Omphaloclathrum Tryon, 1884, not Mérch, 1853. 
It is not Chion Scopoli, 1777; Chionis Forster, 1788; Chione Desvoidy, 
Diptera, 1830; Chionea Dalman, 1816; nor Chione Gray, 1838. Ina 
few of the larger species like C. gnidia, a feeble fourth cardinal is 
sometimes present in the right valve below the ligament; and the right 
posterior dorsal margin behind the ligament is sometimes grooved to 
receive the beveled edge of the opposite valve. In Gomphina alone 
have I found any anterior grooving of the margin in the left valve. 
The siphons are separate and short, the cardinals entire or feebly 
channeled. 

Section Chione s. s. (See above.) 

Section Zimoclea Brown, 1827. Type, Venus ovata Pennant. 

Sculpture predominantly radial, the concentric element feeble, the 
escutcheon smooth: the middle left and two posterior right cardinal 
teeth grooved. 

This is Pusiphaé Leach, 1852, not Risso, 1826; Leukoma Romer, 1857, 
and Leucome Stoliczka, 1871, not of Stephens, 1829; Cytherea H. and 
A. Adams, 1857, not of Bolten, 1798; Murcia (part) Romer, 1857, not 
of Koch, 1835. 

Section Clausinella Gray, 1851. Type, Venus fasciata Da Costa. 

Sculpture of broad concentric waves and fine concentric striz, the 
radials obsolete; the waves not pinched out behind; the ligament 
covered by the margin of the valves when closed. 

This is Zucleica Leach, 1852. 

Section Lirophora Conrad, 1864. Type, Venus athleta Conrad; a 
recent species is VW. paph‘a Linneus. 

Sculpture of broad concentric waves, attenuated and often conspicu- 
ously lamellose distally; radially striate; ligament exposed; the edges 
of the right nvmph and posterior left cardinal with interlocking rugos- 
ities. 

This is Clausina Romer, 1857, not of Brown, 1827; Anattis (paphia) 
Fischer, 1887, not of Tryon, 1884; and Anastis (part) Romer, 1857, 
not Anactis Duponchel, 1829. 

¢Section Volupia Defrance, 1829. Type, V. rugosa Defrance, Eocene 
of Hauteville. 

Shell small, sculpture superficially resembling Zrophora, but with 
lunule and posterior area detined by a deep sulcus dividing the disk 
into three areas crossed by thick, swollen, concentric ribs; beaks high 
and curved; hinge of three teeth, of which one is bifid; pallial line not 
sinuated ¢ 


In placing this shell here I have followed Fischer, since the species 
has not been well figured and the descriptions given of it are far from 
clear. I have not been able to obtain specimens for examination. 
From the very obscure figure of Defrance I should have suspected 
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this shell to be Lucinoid and to belong somewhere in the vicinity of 
Here Gabb. 

Section Chamelea Morch, 1853. Type, Venus gallina Linneus. 

Sculpture of narrow, close concentric waves or low lamelle, without 
distal lamellation or radial sculpture; teeth entire; ligament exposed; 
the escutcheon and lunule smooth. 

This is Ortygia Brown, 1827, not Boie, 1826; //ermione Leach, 1852, 
not of Blainville, 1828; Orthygia Morch, 1853; Chamelea H. and A. 
Adams, 1857; Murcia (part) Rémer, 1857, not of Koch, 1835, and 
probably urrivenus Sacco, 1900. 

Subgenus Gomphina Morch, 1853. Type, Venus undulosa Morch. 

Valves more or less rostrate, the surface usually smooth and pol- 
ished, inner margins entire; dorsal margins gooved and beveled 
beyond the hinge plate; the posterior right and two anterior left 
vardinals grooved; ligament exposed. Pallial sinus short, free, and 
rounded in front. 

Section Gomphina s. s. Type, a undulosa Morch. 

Valves usually heavy, solid, and very tumid: the lower edge of the 
right nymph and the upper edge of the left posterior cardinal with 
reciprocal rugosities. 

This is Marcia (H. and A. Adams part) Chenu, 1862, and Tryon, 
1884, not of Fischer, 1887; //emitapes Stoliezka, 1871, not Romer 
(part) 1857; not Gomphina Chenu, 1862. 

Section Macridiscus” Dall, 1902. Type, Venus equilatera Sowerby. 

Valves more equilateral, trigonal and compressed, less heavy and 
sometimes with feeble striation distally; nymphs and teeth entire, 
smooth. 

This is Gomphina H. and A, Adams, 1857, not of Mérch, 1853. 


Genus ANOMALOCARDIA Schumacher, 1817. 


Type, Venus fuctuosa Linneus. 

Valves rostrate, with a vernicose periostracum, sculpture obsolete 
mesially; the inner margins crenulate, the ligament exposed, the lunule 
and escutcheon impressed; cardinal teeth entire, three in each valve, 
the anterior right cardinal feeble, sometimes obsolete; pallial sinus 
small, angular, sometimes nearly obsolete. 

Section Anomalocardia s. s. 

Surface with predominantly concentric sculpture, vernicose perios- 
tracum. and the adjacent surfaces of the posterior left cardinal and 
right nymph minutely rugose. America and West Africa. 

This is Zriguetra Anton, 183, after Blainville, 1818, but not of 
Conrad, 1846; it is Cryptogramma Morch, 1853. 

Section Anomalodiseus Dall, 1902, Type, ( ythe rea squamosa Lamarck. 

Surface with reticulate subequal sculpture, a dull papery periostra- 
cum, and the hinge without rugosities. Indo-China. 


@¥From Macer, not from “aKpos. 
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Genus VENUS (Linneeus) Lamarck, 1799. 


Type, Venus mercenaria Linneus. 

Shell large, heavy, earthy, trigonal; with faint radial and stronger 
concentric lamellar sculpture; lunule and escutcheon well defined; : 
internal margins crenulate; pallial sinus small, triangular; there are 
two bifid cardinals in the left valve, one bifid and two anterior simple 
vardinals in the right valve, with a rugose area in each valve repre- 
senting a supplementary cardinal below the ligament, the rugosities | 
interlocking when the valves close; the ligament is strong and wholly T 3 
exposed; the posterior dorsal margin of the right valve grooved to 
receive the edge of the left valve. The genus is American. 

It is Mercenaria Schumacher, 1817, and Crassivenus Perkins, 1869. 


Genus MARCIA (H.and A. Adams, 1857) Fischer, 1887. 


Type Venus exralbida Dillwyn. 


Shell large, subquadrate, concentrically lamellose and striated, with- 
out radial sculpture, and with a dull, earthy surface; internal margins 


smooth; pallial sinus small, angular, free; hinge with three left and 
four right cardinals, the middle ones larger and grooved above. Aus- 


tralasia and southern South America. 
Subgenus Marcia s. s. (See above.) 


This is a Venus without hinge rugosities, radial sculpture, or mar- 
ginal crenation. There is a well-defined lunule, but no defined 
escutcheon; the ligament is exposed. 


It is Autelysia (part) Romer, 1857, not of Tryon, 1884. 
Subgenus Katelysia (Romer, 1857) Tryon, 1884. Type, Venus sca- ( 
larina Lamarck. ] 
Shell rounded-trigonal, subcompressed, very inequilateral, sculp- 
tured with concentric riblike ridges, sharper distally, polished, por- : 
cellanous, with no radial sculpture; coloration lively, anterior end 
sharper; lunule smooth, circumscribed, escutcheon defined only by 
absence of sculpture; ligament short, internal margins smooth; hinge t 
plate buttressed between the pedal and adductor sears; three cardinals 
in each valve, the anterior right and posterior left slender, entire, the ‘ 
others grooved or bifid: the anterior left and posterior right dorsal f 
margins beyond the hinge plate sharply grooved to receive the beveled t 
edge of the opposite valve. South Seas. 
Section Aatelysia s. s. (See above.) 


The inequilateral ovate form of these shells is quite striking. 
Chamelea Chenu, 1862, not Moreh, 1853; Murcia (part) Romer, 1857, t 
not Koch, 1835; and Cutelysia Fischer, 1887, are synonymous. 
Section Hemitapes Romer, 1857. Type, Venus rimularis Lamarck. 
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Shell trigonal, tumid, with a keeled escutcheon and short, rounded 
pallial sinus. 

This is otherwise essentially like the preceding section, but owing to 
the different form appears very distinct. It is not Hemitapes of 
Stoliczka, Tryan, and Fischer. 

Section Venerella Cossmann, 1886. Type, Venus hermonvillensis 
Deshayes. Eocene. 

Shell small, ovate, concentrically striate; lunule large, circumscribed, 
escutcheon not defined; internal margins smooth; pallial sinus small 
free, ascending, rounded in front; three cardinal teeth in each valve, 
the margin of the hinge plate excavated at the interspaces; posterior 
right cardinal long, bifid; the other teeth entire. 

These forms are distinguished from the smaller species of Aatelysia 
chiefly by the form and disposition of the teeth. 

Section Mercimonia Dall, 1902. Type, Venus Bernayi Cossmann. 
Eocene. 

Shell small, ovate, concentrically striate, rather tumid; hinge nor- 
mal, the posterior left cardinal slender, not elongated; posterior right 
cardinal grooved; margins entire; the pallial sinus nearly obsolete. 

This is Mercenaria Cossmann, 1886, not of Schumacher, 1817. The 
species included in Cossmann’s list which possess a small but deep 
pallial sinus might be referred to Venerel/a, from which they hardly 
differ. 

Section Zextivenus Cossmann, 1886. Type, Venus teata Lamarck. 
Eocene. 

Shell ovate, convex, sculptured by fine obliquely reticulate or 
divaricate subequal threadlike ridges; lunule small, circumscribed, 
escutcheon bordered by a radial ridge; internal margins smooth, 
pallial sinus small, angular, free; three cardinals in each valve, the 
right posterior cardinal broadly bifid; the right posterior dorsal mar- 
gin behind the hinge plate grooved to receive the edge of the opposite 
valve. 

Section Samarang/a Dall, 1902. Type, Venus quadrangularis Adams 
and Reeve. 

Shell rounded-quadrate, subcompressed, white, with a dull surface; 
sculpture of concentric striation, more forcible distally; internal mar- 
gins smooth; lunule unevenly divided between the valves, smaller in 
the right valve; escutcheon not defined; pallial sinus moderate, angu- 
lar in front, free below; three cardinals in each valve, the middle left 
and two posterior right cardinals bitid; hinge strong. 

The species belonging to this group are massive and solid. V. den- 
ticularis Sowerby is an example. The anterior left and posterior 
right dorsal margins are grooved behind the hingeplate to receive the 
beveled edges of the opposite valve. 
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Genus PAPHIA Bolten, 1798. 


Type, P. alapapilionis Bolten = Venus rotundata (part) Gmelin, 
not Linneus). 

Cardinals, three in each valve; the anterior right and posterior 
left cardinals entire, the others often bifid. 

Subgenus Paphia s. s. 

Valves elongate-oval, subcompressed, with close concentric riblets 
covered by a vernicose periostracum and without radial sculpture; 
coloration brilliant; escutcheon and lunule narrow, smooth, impressed, 
the lunule unequally divided, the right portion encroaching on the 
left; inner margins smooth; the pallial sinus free, ample, rounded in 
front, obliquely ascending. 

The species are of warm temperate and tropical seas in the eastern 
hemisphere, and are reported from the Tertiaries of South Europe 
since the Eocene. utapes Chiamenti, 1900, and Cadllistotapes Sacco, 
1900, are synonymous. 

Section Baroda Stoliczka, 1871. Type, Venus fragilis D’Orbigny. 
Cretaceous. 

Valves elongate, thin, with purely concentric sculpture; the poste- 
rior cardinals elongated, sometimes grooved, the others simple; pallial 
sinus ample, horizontal, rounded in front; margins entire. 


This group appears to be the Mesozoic precursor of Paphia. The 
Tertiary Zaurotapes craveri (Michelotti) Sacco, seems hardly distinct 
from Baroda. 


Section /ceanotia Stoliczka, 1871. Type L’sammobia impar Zittel, 
Gosau. 

This is stated to differ from Baroda only by the presence of more 
or less radial sculpture. 

Section /’uratupes Stoliezka, 1871. Type, Venus tertile Gmelin. 

Valves elongate, turgid, smooth or feebly concentrically sculptured; 
lunule circumscribed, narrow; escutcheon undefined; middle cardinals 
bifid as in /’p/hca; inner margins entire; pallial sinus obliquely 
ascending, small, squarish anteriorly. 

This is Zertr/x Rémer, 1857, not Sundeval, 1833. 

Section Protapes Dall, 1902. Type, Venus gallus Gmelin (+ V. 
malabarica Dillwyn). 

Valves trigonal, closely concentrically ribbed, with no radial seulp- 
ture; a vernicose periostracum; a large elongate impressed lunule, no 
differentiated escutcheon; smooth inner margins; an ample, obliquely 
ascending pallial sinus, rounded in front; the two anterior and the 
left posterior cardinals entire, the others bifid; all the teeth short and 
concentrated. 

This is Pudlastra Chenu, 1862, not Sowerby, 1826. 

Subgenus Tapes Megerle, 1811. Type, Venus literata Linneus. 
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Valves oblong, subcompressed, vertically expanding and subangular 
on the posterior dorsal margin; lunule set off by an incised line, the 
escutcheon defined by a carina, both long and narrow; surface concen- 
trically grooved; internal margins smooth; pallial sinus ample, hori- 
zontal, free below, rounded in front; the posterior right and two ante- 
rior left cardinals bifid or grooved; colors lively, often with a dark 
lineated pattern on a paler ground. 

Tropical and temperate waters of the Old World. Parembola Romer, 
1857, is synonymous. 

Section Zapes Megerle s. s. (See above.) 

Section Polititapes Chiamenti, 1900. Type, Venus aurea Gmelin. 

Valves oblong, plump, not angular above, behind; surface with fine 
concentric sculpture and obscure radial striation; lunule small, cir- 
cumscribed, escutcheon not defined; pallial sinus short, ascending, free 
below, rounded in front; color delicate and variable. 

The siphons are united for three-fourths of their length in 7. wirgin- 
eus Which is not known to form a byssus. The group is Zapes Sacco, 
1900, not Megerle, 1811. 

Section Pudlastra Sowerby, 1826. Type, Venus pullastra Montagu. 

Shell oblong, tumid, blunt behind; valves finely reticulately sculp- 
tured, with hardly differentiated lunule or escutcheon; the latter nearly 
linear; inner margins entire; pallial sinus deep, ample, horizontal, 
rounded in front and confluent with the pallial line below; the two pos- 
terior right and middle left cardinals are bifid; coloration feeble. The 
siphons are three-fourths united in the typical species. 

Section Myrsus H. and A. Adams, 1858. Type, Zapes corrugatus 
Deshayes. 

Valves as in /u/lastra, but the concentric sculpture is broken and 
corrugated, the shell more elongate, though, from its nestling habit, 
very variable in outline; teeth as in /*//astra, lunule obscure or not 
defined, the escutcheon with a feebly carinate margin; pallial sinus 
small, slightly ascending, free below and rounded in front; inner 
margins smooth; coloration dull and unattractive. 

This is Metis Adams, 1857, not 1856; Myrsopsis (pernarum Bonelli) 
Sacco, 1900, from the Italian Tertiaries, differs but slightly. 

Subgenus Ruditapes Chiamenti, 1900. Type, Venus decussata Lin- 
nus. 

Valves convex, oblong; surface dull and feebly colored; sculpture 
strong distally, more or less reticulate, the concentric ridges inosculat- 
ing anteriorly and feeble on the middle of the disk; the radial sculp- 
ture stronger; inner margins smooth; pallial sinus large, free below, 
horizontal, rounded in front; lunule circumscribed, the escutcheon 
feebly defined; all the inner cardinals more or less bifid; the siphons 
wholly free from each other and a byssus present. 


Proc. N. M. vol. xxvi—02 25 
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Temperate and tropical regions of the Old World. This is Amyg- 
dala Rémer, 1857, not of Van Phelsum, 1774; Cuneus H. and A. 
Adams, 1857, but not of DaCosta, 1776. It is not Amygdalum Megerle, 
1811. 

Section Ruditapes s.s. (See above.) 

Subgenus Protothaca Dall, 1902. Type, Venus thaca Molina (+ JV. 
dombeyi Lamarck). 

Shell ovate, convex, coloration white or dull; surface dull, reticu- 
lately sculptured, the radials usually stronger; sculpture more or less 
distinctly divided into three areas, the middle of the valves with 
chiefly radial, the anterior radial and scabrous, the posterior with 
irregularly concentric sculpture; lunule and escutcheon of the left 
valve, sharply circumscribed; in the type species the right valve shows 
no escutcheon and the margin partially overlaps that of the left valve 
but does not conceal the ligament; middle cardinals grooved or bifid; 
pallial sinus free, moderate, pointed in front; the inner margins 
sharply crenulated in the typical section. 

Section Protothaca s.s. (See above.) The siphons are short and 
united, the foot hatchet-shaped and not byssiferous. The distribution 
of this group includes the west coast of America, Japan, and New 
Zealand (J. costata Quoy). 

Section Callithaca Dall, 1902. Type, Tapes tenerrima Carpenter. 

Sculpture delicate, uniform over the disk and reticulate except in 
distorted individuals; lunule feebly detined with no escutcheon; the 
dorsal margin not overlapping in the right valve; inner margins entire, 
otherwise as in Protothaca. 

Distribution, Northwest America. The tropical species of Proto- 
thaca are maculated, the northern forms yellowish white, with a dull 
surface. There is no byssal groove and the papillose siphons are 
united to their tips in the type species. The group is Sazidomus B 
of Deshayes, 1853. 


Genus LIOCYMA Dall, 1870. 


Type, Ven us fluctuosa Gould. 

Shell small, white or unicolored, covered with a vernicose perios- 
tracum, and concentrically waved, without radial sculpture; lunule 
cireumscribed, escutcheon absent; inner margins smooth; pallial sinus 
short, free, rounded triangular; three cardinals in each valve, the 
anterior right and posterior right, entire, the others bifid; siphonal 
tubes unequal, the anal shorter, both united to their tips; foot long 
and pointed, without a byssal groove; the mantle open ventrally and 
smooth edged. 

Distribution, Boreal and arctic waters of the Northern Hemisphere. 

The group was called Lyvcima by Barrois in 1887, and the species 
were formerly referred to Zapes. 
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Genus VENERUPIS Lamarck, 1818. 


Type, Venus ‘rus Linneus. 

Valves elongate and subquadrate; sculpture radial with distant, 
prominent concentric lamellation; lunule and right half of the 
escutcheon absent, left half of the latter defined by a keel; ligament 
exposed; the pallial sinus short, ascending, free, blunt in front; inter- 
nal margins smooth in the type species: there are three cardinals in 
each valve, the anterior right and posterior left entire and slender, 
the others broad and deeply bifid: the siphons are long, united for 
half their length and with papillose orifices. 

The species of this group are nestlers and often deformed. They 
have been much confused with species of Petricolide. 

The name has been spelled Vener/rupis by Sowerby and Venererupes 
by Swainson. /etrifvra Latreille, 1527, may be identical, but Zrus 
Oken, 1815, is a synonym of Saaicava. 


Subtamily GEMMIN AE. 
SPECIES VIVIPAROUS, MINUTE. 
Genus GEMMA Deshayes, 1853. 
Type, Venus gemma Totten. 
Shell subtrigonal, with concentric sculpture, a short éxternal liga- 
ment, and large lunule, but no escutcheon; inner marein of valves 


crenate; pallial sinus distinct, small, triangular; siphons separate, the 
branchial longer and papilliferous; an elongated posterior left and 


anterior right lateral tooth received into a groove on the margin of 
the opposite valve: foot linguiform, not byssiferous. 

The genus belongs to the Atlantic coast of North America, but has 
been introduced on the Pacific coast with seed oysters. It is repre- 
sented in the eastern Tertiaries. 

It is Zottenia Perkins, 1869. 


Genus PARASTARTE Conrad, 1862. 


Type, Astart: triquetra Conrad. 

Shell trigonal, with prominent elevated beaks, equilateral, heavy, 
with a short ligament and large lunule, but no escutcheon; surface 
smooth, brightly colored, with a vernicose periostracum; internal 
margins crenate; pallial line slightly flexuous behind, but with no 
definite sinus; right valve with a strong middle cardinal and two feeble 
ones; left valve with two strong cardinals, but no lateral teeth; dorsal 
margins outside the hinge plate feebly grooved to receive the edges of 
the opposite valve. 

This genus is confined to the coast and Tertiaries of the southeastern 
United States. 

It is Callicistronia Dall, 1883, olim, 
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Genus PSEPHIDIA Dall, 1902. 


Type, Psephis lordi Baird. 

Shell small, veneriform, polished, with faint concentric sculpture; 
beaks not prominent; valves inequilateral, with a narrow, feebly 
defined lunule and no escutcheon; inner margins not crenate; pallial 
sinus distinct, angular; hinge with three delicate entire cardinals in 
each valve, but no laterals; animal with the mantle edges fused below, 
the siphons short, simple; an anterior opening for the foot, which is 
not byssiferous. 

This group is confined to the Pacific coast as far as known, and is 
represented in the Pacific Pliocene. It is Psephis Carpenter, 1864, 
not of Guenée, Lepidoptera, 1854. Carpenter named several species 
without specifying a type in 1864. In 1865 he selected P. ordi Baird 
as type, and for the first time gave a distinctive diagnosis of the 
genus. Part of the species, among those originally referred to the 
group, belong elsewhere. /. tantilla appears to be a Transennella, 
and P. tellimyalis is the nepionic young of Petricola. 


EAST AMERICAN SPECIES. 
DOSINIA (DOSINIDIA) CONCENTRICA Born, 1780. 


Florida Keys (Conrad); Martinique, Porto Rico, Guadeloupe, Virgin 
Islands, Santa Cruz, and St. Thomas, West Indies; Colon or Aspin- 
wall; Maracaibo to Rio de Janeiro, Brazil. 

The Venus concentrica of Gmelin is a mixture of various species, the 
name is fixed by Born’s figure, which represents the southern type. 
The concentrica of early American writers was the /). discus of Reeve. 
The D. concentrica of Reeve is the D. elegans of Conrad. 

The present species is Arthemis patagonica Philippi, 1844; Venus 
philippii Orbigny, 1847; Venus dilatata Solander, 1797; and Dosinia 
Jfloridana Conrad, 1866, was probably founded on a young specimen. 
D. concentrica is the analogue of the Pacific coast D. ponderosa 


DOSINIA (DOSINIDIA) ELEGANS ‘Conrad, 1846. 


In the offshore warm water, near Cape Hatteras, North Carolina; at 
Charleston, South Carolina; east and west Florida, the Tortugas, Texas, 
and south to Yucatan and St. Thomas, West Indies. 

This fine, flat, and evenly concentrically sculptured species was 
figured by Lister (pl. 288, fig. 124), and is one of those long confounded 
under the name of concentrica. The young were referred to D. obovata 
Conrad by Miss Bush in 1885. 


DOSINIA (DOSINIDIA) DISCUS Reeve, 1850. 


Cape May, Virginia, and south on the coast of the mainland to Vera 
Cruz, Mexico. 
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This is the most compressed and dark-colored of our East Coast 
species and has finer and closer striation than any of the others. It is 
the Artemis or Dosinia concentrica of the earlier American writers, 
but not of Born. The color which resides in the periostracum is fre- 
quently distributed in darker and lighter zones. 


TRANSENNELLA CUBANIANA Orbigny, 1847. 


Cape Florida to St. Croix, West Indies. 

A small, usually pure white species, living in 8 to 30 fathoms, and 
especially abundant in Porto Rico. It was inadvertently and errone- 
ously referred to Gouldia in the report on the Blake mollusks. 


TRANSENNELLA STIMPSONI Dall, 1go2. 


Cape Hatteras, Egmont Key and south to Key West, in 15 to 31 
fathoms. 

White, with brown lineation or maculation externally, and orange or 
deep purple internally, in the central part of the valves. By an acci- 
dent this species was figured“ for the following species, which is a 
smaller and more rostrate shell. 7. stémpson/ is the largest and pret- 
tiest of the genus so far recognized. 


TRANSENNELLA CONRADINA Dall, 1883. 


St. Andrew Bay, on the north coast of the Gulf of Mexico in west- 
ern Florida, south to the Florida Keys and north on the east coast of 
Florida to Palm Beach, near low-water mark. 

This peculiarly cuneate species has much the same range of color as 
T. stimpsoni, but is different in form. 


TRANSENNELLA CULEBRANA Dall and Simpson, rgor. 


Culebra Island, Porto Rico. 
A specially trigonal, short form, white inside, and light yellow brown 
externally. 
TIVELA ABACONIS Dall, rgo2. 


Abaco, Bahamas, and Vera Cruz, Mexico. 
Shell small, subtranslucent, of a warm rose color, passing into white 
distally. It is notable for having only three cardinals in each valve. 


TIVELA MACTROIDES Born, 1778. 


Bahama Islands and through the West Indies and adjacent continen- 
tal shores and south to Santa Caterina, Brazil. 

This species may be white, or chestnut brown, or with brown rays 
on a lighterground. The form is almost as variable as the coloration. 
The adults appear to have more tumid umbones and a longer and more 








@Proc. U. 8S. Nat. Mus., X XIV, pl. xxx1, figs. 5 and 7. 
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pointed posterior end than the juvenile specimens. The species is the 

Venus corbicula of Gmelin, 1792; T7vela vulgaris of Link, 1807; Tri- 
gona radiata Megerle, 1811; Venus turgens (Solander MS.) Dillwyn, 
1817; Zrigona fasciata Schumacher, 1817, and the Cytherea corbicula 
of Lamarck, 1818. 


TIVELA (MACTROIDES var.?) NASUTA Dall, rgo2. 


Santa Marta, Colombia; Baker. 

Having the striped color pattern and tints of varieties of mactrordes, 
this shell has a very much more elongated form and more delicate 
hinge. There is nothing in the collection which enables me to bridge 
the gap between the two. 


TIVELA TRIGONELLA Lamarck, 1818. 


West Indies, and the Gulf of Paria. 
This little oval species appears to be rare. It is the 7rigona anqu- 
lifera of Gray, 1838, and perhaps the Cytherca incerta, Sowerby, 1851. 


TIVELA BRASILIANA Dall, rgo2. 


West Indies; Santa Caterina, Brazil; Ihering. This form was at 
first supposed to be 7. bicolor Gray, but after study it was found to 
differ, being a heavier and less angular shell, with the dorsal slopes less 
straight and the pallial sinus shorter and relatively smaller, though the 
shell attains a greater size than 7: bicolor, The type is from Brazil; 
some young specimens from the Antilles appear to be the same. 

It is not at all certain that the 7) d///iwyn/ Deshayes, 1853 (7. mae 
troides Sowerby, 1851), is not, after all, an extreme variety of mac- 
troides Born; there is a specimen of 7. bicolor Gray, in the collection, 
marked as from Florida, but it is doubtless adventitious. 


TIVELA FULMINATA Valenciennes, 1827. 


Coast of southern Brazil at Rio and Santa Caterina. 
Arcuate, with brownish umbones and more or less zigzag tracery. 
It has a length, when adult, of 60 mm. 


TIVELA (PACHYDESMA) VENTRICOSA Gray, 1838. 


Southern coast of Brazil. 

This fine species is figured from juvenile specimens in Rémer’s Mon- 
ograph, and in all the manuals it is stated to come from China. Dr. 
von Ihering has repeatedly collected it from the coast of Brazil, and 
the Chinese habitat is certainly erroneous. One specimen in the 
United States National Museum measures 105 mm. in length, 90 mm. 
in height, and 70mm. in diameter. It is usually white with a dehiscent 
vernicose periostracum. 
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TIVELA (EUTIVELA) PERPLEXA Stearns, 1891. 


Argentine coast; and off the Rio La Plata, in 10 to 15 fathoms, 
muddy bottom. 
Notable for its crenulated margins and yellowish-white coloration. 


TIVELA (EUTIVELA) IHERINGI Dall, 1891. 


Sao Paulo and Santa Caterina, Brazil, Ihering. 

More delicate and arcuate than the last species, and mottled or 
banded with purplish brown on a paler ground color, the interior 
more or less purple. 


GAFRARIUM (GOULDIA) CERINA C. B. Adams, 1845. 


Cape Hatteras, North Carolina, and southward to Bermuda, the 
Antilles, and to 90 miles southwest of Cape San Roque, Brazil, from 
low water to 95 fathoms. 

This was first described as 7het/s cerina by Professor Adams. 


GAFRARIUM (GOULDIA) BERMUDENSIS E. A. Smith, 1885. 


Bermuda, Barbados, and Curacao in 5 to 100 fathoms. 

More convex, heavy, and more coarsely sculptured than G@. cerina 
as arule, but sometimes varying toward that species, which is also 
found in Bermuda. 


GAFRARIUM (GOULDIA) INSULARIS Dall and Simpson, rgor. 


Porto Rico, in 5 to 30 fathoms; also in the Oligocene of Bowden, 
Jamaica. 

Smaller, more inequilateral, and destitute of the lively color paint- 
ing characteristic of the two species above mentioned. 4. énsularis is 
of a grayish-white color. 


MACROCALLISTA NIMBOSA Solander, 1786. 


Beaufort, Nortii Carolina, south to Cuba and west to Mobile on the 
Gulf coast. 

This is Venus gigantea of Gmelin, 1792 (after Chemnitz, 1788); 
Pectuneulus nimbosus ** Humphrey,” L797: Paphia ala-avis Bolten, 
1798; Cytherea multiradiata Menke, 1830; and Ca/lista (Macrocallista) 
gigantea Meek, 1876. 

This is the most showy of American Veneride, and the largest of 
its genus. 


MACROCALLISTA (CHIONELLA) MACULATA Linneus, 1758. 


Cape Hatteras, North Carolina, and southward to the shores of the 
Gulf of Mexico, the Florida Keys, through the Antilles, and to the 
vicinity of Cape San Roque, Brazil. 

It is the Cardium trigonum of Martyn, according to Arango. 
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AMIANTIS (EUCALLISTA) PURPURATA Lamarck, 1818. 


Cuba (Arango) and southward to Brazil. 

This is Cytherea lubrica Deshayes, 1853, but not of Broderip, 1835; 
and was named Chione purpurascens by Gray, 1838. It is not Venus 
purpurata Gmelin, 1792, but is Venus brasiliensis var. 6 of Gmelin. 


CALLOCARDIA VESICA Dall, 1886. 


Gulf of Mexico to Barbados, in 84 to 175 fathoms. 
White and concentrically grooved with isocardia-like beaks. De- 
scribed as Cytherea ( Veneriglossa) vesica. 


CALLOCARDIA (AGRIOPOMA) TEXASIANA Dall, 1892. 


Coast of Texas from Galveston to Indianola. 
Resembles the following species, but is larger, much more elongate, 
and with a narrower lunule. Described as Cytherea tewasiana. 


CALLOCARDIA (AGRIOPOMA) MORRHUANA Linsley, 1848. 


Prince Edward’s Island, and southward to the vicinity of Cape Hat- 
teras, North Carolina, in 10 to 107 fathoms. 

Rounded trigonal, earthy white, with fine inosculating, concentric 
wrinkling externally. This species has long been confounded with 
the fossil Cytherea conveaa Say, 1824, not of Brongniart, 1811; which 
name was replaced by Conrad in 1833 by C. sayana. Both names 
have been applied to the present shell, which has also been called C. 
saytt by Perkins, 1869. C. morrhuana has lower beaks, a narrower 
and more delicate hinge plate, and is in general less trigonal than the 
Miocene fossil. Linsley’s name was given to a very young shell, with- 
out description, and subsequently identified by Dr. Gould from Lins- 
ley’s specimens. It has been proposed to use the name Sayana for the 
recent shell, but this is clearly inadmissible, and Conrad himself 
retained it for the fossil after he decided that the two were not 
identical. 


CALLOCARDIA (AGRIOPOMA) ARESTA Dall-and Simpson, 1901. 


Porto Rico, in 12 to 30 fathoms. 
More porcellanous, inequilateral, and rostrate than the preceding 
species. 
CALLOCARDIA (AGRIOPOMA) ZONATA Dall, 1902. 


North Carolina coast near Cape Hatteras, in 18 to 22 fathoms. 
Small, trigonal, evenly concentrically grooved and zoned with yellow 
brown. 
PITARIA ALBIDA Gmelin, 1792. 


From the Florida Strait through the West Indies and on the north- 
ern shores of South America, in 4 to 25 fathoms. 
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An elongate, squarish, white species, with the anterior end some- 
what attenuated, frequently confused with bleached valves of P. 


Sulminata. 
PITARIA FULMINATA Menke, 1830. 


Cape Hatteras, North Carolina, to Bermuda, the Antilles, and Brazil, 
in depths varying from a few feet to 170 fathoms, the latter locality 
having afforded living young specimens. 

This is supposed by Krebs to be the Cytherea hebrea of Lamarck, 
1818. 

This species appears to be very common in the West Indies. Nor- 
mally it is white, with radial or zigzag painting of bright yellow 
brown, under a chalky periostracum. The dead valves, bleached and 
worn, are frequently taken for 7”. a/bida. It is the Cytherea varians 
of Hanley, 1844; C. rubiginosa Philippi, 1845; but not C. fulminata 
Philippi, 1845, or Venus fulminata Valenciennes, 1827. The latter 
is a Tivela. 

PITARIA PENISTONI Heilprin, 1889. 


Bermuda, and St. Thomas, West Indies. 
A small thin oval shell, more or less painted with brown outside and 
with purple inside. 
PITARIA SIMPSONI Dall, 1895. 


West coast of Florida, at Tampa and Sarasota bays, low water to 26 
fathoms. 

Larger, more trigonal, and solid than the last species, but very simi- 
larly painted, though it is occasionally pure white. This is a modified 
descendant of the Tertiary species of //yphantosoma. 


PITARIA EUCYMATA Dall, 1889. 


Cape Hatteras, North Carolina, and southward to the Antilles and 
Cape San Roque, Brazil, in 20 to 111 fathoms. 

Short oval, inflated, elegantly distantly concentrically grooved, pol- 
ished, and painted with brown and cream color and internally with 
rose; this rare species is one of the most elegant and attractive shells 
of the coast. 

PITARIA MUNDA Rémer, 1860. 


St. Thomas, West Indies. 
A young and dubious shell, as yet untigured. 


PITARIA (HYSTEROCONCHA) DIONE Linnezus, 1758. 


Texas coast to Costa Rica and Colon; also the Antilles and Trinidad. 
This beautiful and well-known shell has been fortunate in escaping 
with a single specific synonym, Dione veneris Deshayes, 1853, the 
other names which have been cited for it being derived from authors 
with no standing in binomial nomenclature, unless we except the 
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anonymous /ectunculus aculeatus of the Museum Calonnianum, in 
1797. 


A variety in which the spines are aborted is not uncommon. 
PITARIA (LAMELLICONCHA) CIRCINATA Born, 1778. 


The Antilles, the northern shores of South America, and southward 
to Santa Caterina, Brazil. 

This shell can hardly be separated from the P. alternata Broderip, 
of the Pacific shores of South and Central America, and has been 
stated to occur on the west coast of Africa as the Venus guineénsis 
Gmelin, 1792. Other synonyms are Cardium purpurea Martyn, 1784, 
and Venus rubra Gmelin, 1792. 


CYTHEREA (CYTHEREA) LISTERI Gray, 1838. 


From Lake Worth, Florida, and the keys, southward through the 
Antilles, as far as Tortola and the Virgin Islands. 

This has been erroneously identified with V. retieu/ata Linneeus and 
V. crispata Deshayes, 1853, and wrongly referred to the Indo-Pacific 
fauna by Deshayes. There is a dash of purple under the nymphs. 


CYTHEREA (VENTRICOLA) RIGIDA Dillwyn, 1817. 


Florida Keys to Rio Janeiro, including the West Indies; also in the 
Gulf of California. 

This well-known shell is the Venus rugosa Gmelin, 1792, not of Lin- 
neus, 1771: it is the /’ectunculus rigidus Solander MS., 1798; V.cineta 
Gmelin, 1792, is probably the young, and Schréter wrongly identified 
our shell with Venus casina. 


CYTHEREA (VENTRICOLA) RUGATINA Heilprin, 1886. 


Cape Hatteras, North Carolina, the Gulf of Mexico and southeast- 
ward to Porto Rico in 26 to 85 fathoms; also fossil in the Florida 
Pliocene. 

Shell resembling C. rigéda, but with the primary concentric lamelle 
more distant and the secondary lamelle more distinct. The margin 
below the lunule is produced into a point. 

CYTHEREA (VENTRICOLA) STRIGILLINA Dall, rgo2. 

From Key West, Florida, to Barbados, and 90 miles southeast of 
Cape San Roque, Brazil, in 20 to 100 fathoms. 

Shell entirely white, much smaller than the preceding species, and 
with very much finer, though similar, sculpture. The lunule is also 
proportionately larger. 


CYTHEREA (VENTRICOLA) CALLIMORPHA Dall, 1g02. 


Barbados in 76 fathoms; a young shell, perhaps identical, off Cape 
San Antonio, Cuba, in 300 fathoms. 
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Shell small, with a rosy flush internally and a yellow brown perios- 
tracum over a white disk. This species was identified doubtfully with 
Reeve’s Venus pilula in the Blake report, but I am now confident that 
it is distinct. The sculpture resembles that of C. strigillina, but is 
less dense and prominent. 


CYCLINELLA TENUIS Recluz, 1852. 


Sao Paulo and Rio de Janeiro, Brazil, Guadeloupe, West Indies, 
Recluz; and northward through the West Indies to Cedar Keys, West 
Florida. 

This was erroneously identified with C. /royer7 Philippi, in Poulsen’s 
Catalogue. It is not the Artem/s tenu/s of Sowerby, of slightly later 
date than .1. fenu?és Recluz; it is smaller and more delicate than the 
West American species. Lucinopsis gundlachi Dunker, in Arango, 
1878, is synonymous, and probably the unfigured C. frag//is Romer, 
1860, from St. Thomas. 


CHIONE (CHIONE) CANCELLATA Linnzus, 1767. 


From Cape Fear, North Carolina, southward to Brazil, including 
Bermuda, the West Indies, and the adjacent coasts, in shallow water. 

This very abundant and variable shell has naturally received many 
names, and by the early naturalists was confounded with other cancel- 
lated species of Linnzus and others. It is the Venus dysera and 
ziczac of variousauthors, but not of Linneus; it is V. e¢ngenda Dillwyn, 
1817; V. elevata (and probably V. ‘nequalis) Say, 1822; V. lamellata 
Deshayes, 1853, in synonymy; and Card/win bicolor Martyn, 1784. It 
is the Venus lamarckii of Beau, but not of Gray, the V. 2/czae of 
Morch and Krebs, but not of Linnzus; the V. macu/osa of Gmelin, 1792. 


CHIONE (CHIONE) SUBROSTRATA Lamarck, 1818. 


Miami, Florida, and the Keys, and south to the Abrolhos Islands, off 
the Brazilian coast, and Rio Janeiro, in shallow water; also on the 
shores of the Pacific at Mazatlan, ete. 

This is also the Venus beau’ Recluz, 1852; and Venus portesiana 
Orbigny, 1846. It is the V. crenifera of Carpenter in the Mazatlan 
Catalogue, and Sowerby, 1835; probably also Venus /unularis Philippi, 
1844 (as of Lamarck), but not of Lamarck, 1818. 


CHIONE (CHIONE) MAZYCKII Dall, rgo2. 


Cape Hatteras, North Carolina, and southward to the vicinity of 
Cape San Roque, Brazil, in 15 to 127 fathoms. 

The bright rose color of the interior and its quadrate form are the 
most striking characteristics of this small but pretty species. It was 
cited in Bulletin 37, United States National Museum, as Venus 
lamarckit Gray, the young of which it much resembles, but the latter 
is an Indo-Chinese species, and has a different hinge. 
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CHIONE (CHIONE) INTAPURPUREA Conrad, 1849. 


Cape Hatteras, North Carolina, and southward to Florida and the 
Keys and westward on the mainland coast to Texas. Also fossil in 
the Pliocene of Florida. 

This elegant species is the Venus punctulata of Conrad, 1843, not of 
Valenciennes; and the V. /aeunata Reeve, 1863. 


CHIONE (CHIONE) PUBERA Valenciennes, 1827. 


West Indies and northern shores of South America. This fine 
species has been much confused with an East Indian form for which 
the name of Cytherea crenata Gmelin, 1792,¢ should be retained. The 
present species is a Chéone, and is the Venus crenulata of Sowerby, 
1853, and Reeve, 1863, but not of Dillwyn, 1817, or Deshayes (ex 
parte), 1853. A young specimen with the valves somewhat worn is 
figured on Plate 267 of the Encyclopédie Méthodique (figs. 4, 4a), 
and to this in the explanation of these plates by Bory St. Vincent, in 
1827, page 152, is attached the name of Venus pubera Valenciennes. 
To figs. 3 and 3a is given the name of Venus punctata Valenciennes, 
but it is not the Venus punctata of Linneus. Conrad, in 1843, cited 
fig. 4 as Venus punctulata Valenciennes,’ thus committing a double 
error. Our shell is Venus eximéa Philippi, 1847, and V. superba Guppy, 
1875. V. dacunatus Reeve, 1863, is probably a young specimen of it. 

It is remarkable for its resemblance to the Oriental Cytherva 
referred to, but can at once be distinguished by the absence of the 
vestigial anterior lateral. Venus doumeti Bernardi, 1860, may be a 
rather short young specimen of this species. 


CHIONE (TIMOCLEA) PECTORINA Lamarck, 1818. 


The Antilles, and southward to Brazil at Sao Paulo. 
It is Venus elegans Gray, 1828. 


CHIONE (TIMOCLEA) GRANULATA Gmelin, 1792. 


Belize, and throughout the West Indies to Brazil. 

This is Venus marica Born, 1780, but not of Linnzus, 1768; C. 
lavacrum Bolten, 1798; and Venus plumbea Reeve, 1864. It is V. wio- 
lacea, and perhaps V. purpurata, Gmelin, 1792. Lamarck and Bory 
St. Vincent have confused numbers of the figures on the plates of the 
Encyclopédie Méthodique, so that the same figure is made to stand for 
V. granulata Gmelin, V. cardioides Lamarck, and Venericardia radiata 
Valenciennes, 1827. V. cardio/des is probably not an Antillean species, 
and may be identical with Zapes histrionica Sowerby, as well as Cytherea 
cardilla Lamarck. 

@ Venus crenulata Chemnitz, Conch. Cab., VI, 1782, p. 370, pl. xxxv1, fig. 385. 

b Proc. Acad. Nat. Sci. Phila., 1, p.-311. 
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CHIONE (TIMOCLEA) GRUS Holmes, 1858. 


Cape Hatteras, North Carolina, and south and west on the mainland 
coast to Yucatan, in 12 to 63 fathoms. Also fossil in the Pliocene. 

This little shell has been very generally confused with Venus pygmza 
Lamarck, but it is perfectly distinct. It may perhaps be V. antz/larum 
Orbigny, 1853; but this can not be positively determined at this time. 
It is Venus parva Sowerby, 1854, but not of Sowerby, 1829, or Munster, 
1836; and it was named Venus trapezoidalis by Kurtz in 1860. The 
animal has two subequal, closely united, fringed siphons, two-fifths as 
long as the shell. 


CHIONE (TIMOCLEA) PYGMAZA Lamarck, 1818. 


Florida reefs, and throughout the Antilles. 

This little shell was named Venus ‘nequivalvis by Orbigny in 1853. 
It is of a white color, with brown maculations and a brown spot on the 
hinge, with coarser sculpture and attaining a larger size than C. grus. 


CHIONE (LIROPHORA) PAPHIA Linnzus, 1767. 


West Indies and southward to the coast of Brazil, in shallow water, 
and thence to 30 fathoms, usually on a sandy bottom. 

This fine and well-known shell is the /’ectunculus vetula of Da 
Costa, 1778, but it is not the Venus paphia of Pulteney. It is proba- 
bly the shell listed as C. affinis Gmelin, by Poulsen, 1878. 


CHIONE (LIROPHORA) LATILIRATA Conrad, 1841. 


Cape Hatteras, North Carolina, south to Rio Grande do Sul, Brazil, 
in 10 to 124 fathoms. 

Distinguishable from C. paphia by its ribs, which are not pinched 
off behind and do not bear any elevated expansions. It is Venus 
varicosa Sowerby, 1853, and V. a/veata Bush, 1885, not of Conrad. 


CHIONE (GOMPHINA) KOCHII Philippi, 1843. 


A single valve from Belize was collected by the Rev. Mr. Stanton, 
but it is believed to be derived from ballast, since no living specimens 
were obtained. 


ANOMALOCARDIA BRASILIANA Gmelin, 1792. 


Wilmington, North Carolina, and south to the West Indies and to 
Rio de Janeiro, Brazil. 

It is the Venus flexuosa Born, 1780, not of Linneus, 1767; the V. 
macrodon of Hanley, 1843, and Sowerby (fig. 88), 1853; V. /unu/aris 
Lamarck, 1818; and Cryptogramma brasiliana of Romer, 1867. This is 
the common Anomalocardia of the West Indies, a shell very variable 
in form and color. 
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ANOMALOCARDIA CUNEIMERIS Conrad, 1845. 


From Lake Worth, Florida, and on the shores of the continent south 
to Cartagena, Colombia. It is not yet authentically reported from the 
islands of the West Indies. 

This is Venus punctifera Gray, in Sowerby, 1853; V. rostrata Sow- 
erby, 1853, a young shell; V. ferwosa Chenu, 1862, but not of Lin- 
neus, 1767, nor Born, 1780. It is V. macrodon Reeve, in part. It 
is smaller, more slender, and more delicate than the |. macrodon of 
Lamarck. 

ANOMALOCARDIA LEPTALEA Dall, 1894. 


Lagoon at Watling Island, Bahamas. Small, very thin, curiously 
depauperate from its extraordinarily saline habitat. The inner mar- 
gins are entire and there is no trace of radial sculpture. The colora- 
tion is very variable. 


ANOMALOCARDIA MEMBRANULA Rémer, 1860 


St. Thomas, West Indies; Romer. 

Elongate like A. /epta/ea, but with numerous (23) concentric lamel- 
le, obsolete posteriorly, and of a ferruginous brown, with white 
specks; the inner margin crenulated. Perhaps a variety of the next 
species. 

ANOMALOCARDIA PUELLA Pfeiffer, 1846. 


Punta de Maya, Matanzas Bay, Cuba. 

Small, whitish, with radiating brown flecks between concentric 
lamelle; internally reddish brown. The lamelle are persistent and 
about 13 in number, in a shell 11 mm. long. The inner margin is 
crenulated. Venus auberiana Orbigny, 1853, is probably identical. 


VENUS MERCENARIA Linneus, 1758. 


Living from Bay of Chaleurs, Gulf of St. Lawrence, and at Sable 
Island, southward, locally, to Cape Cod, and thence generally south- 
ward to the Florida Keys, westward to the Mississippi Delta, and, 
sparsely, on the coast of Texas as far west as Corpus Christi Bay. 
Fossil from the early Miocene to recent times. 


This is the Venus mercenaria of Spengler, 1785, and subsequent 
authors; the V. merctrix Bolten, 1798, not of Linnzus, 1758; JMer- 
cenaria violacea Schumacher, 1817; MW. cancelluta Gabb, 1860; J. 
antiqua Verrill, 1875; and Crassivenus mercenaria Perkins, 1869. 


VENUS MERCENARIA var. NOTATA Say, 1822. 


New England to Georgia. 

This form is marked by zigzag brown blotches and lines, and is des- 
titute of the purple coloration internally. It is Venus obliqgua Anton, 
1837, and V. cyprinoides Anton, 1839. 
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VENUS MERCENARIA var. CANCELLATA Gabb, 1860. 


A rare variety, described from the Miocene, and occasionally found 
living, in which the medial smooth space of the type is concentrically 
divided into flat riblets by shallow grooves, the riblets being also 
radially sulcate. 


VENUS MERCENARIA var. RADIATA Dall, 1g02. 


Similar to the last, except that the smooth medial area is not con- 
centrically sulcate. 


VENUS MERCENARIA var. ALBA Dall, 1go2. 


In this form the interior is like notata, and the exterior destitute of 
colored lineation. 


VENUS CAMPECHIENSIS Gmelin, 1792. 


Chesapeake Bay and southward to Cuba; westward to Texas and 
southward to Yucatan, near low-water mark. Fossil from the Miocene 
to recent faunas. 

This is the largest species of the family and the most ponderous, 
characterized by high inflated beaks, blunt ends, white shell, frequently 
with zigzag brown lineation in the young externally, and a surface 
sculpture of dense, low, thin concentric lamellation. The young usu- 
ally begin in a somewhat quadrate form, with more distent lamellation, 
without a purple border internally, but sometimes a purple flush in 
the cavity of the beaks. It passes through « series of mutations anal- 
ogous to those of V. mercenaria. 

The young shells about 2 inches or so in diameter have been named 
Venus calearea by Philippi, 1844; Vi fenulamellata Sowerby, 1853, 
and WV. fidgurans Tryon, 1865. Gmelin’s type was also an adolescent 
shell. The recent adult has been named V. prepurca Say, 1822; V. 
mortond Conrad, 1837, and V. alboradiata Sowerby, 1853. To the 
various mutations exhibited by the species in the fossil state the fol- 
lowing names have been given: V. fefrices Conrad, 1838; |. permagna 
Conrad, 1838; V. capaa Conrad, 1844; V2 suhmorton? Orbigny, 1852; 
Mercenaria obtusa Conrad, 1866; M. cuneata Conrad, 1868, and J. 
carolinensis Conrad, 1875. 


VENUS CAMPECHIENSIS var. ALBORADIATA Sowerby, 1853. 
Shell with broad brownish rays on a paler ground. 
VENUS CAMPECHIENSIS var. QUADRATA Dall, rgo2. 


Shell small, quadrate, thin, compressed, and unicolorate, usually 
yellowish white. 
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VENUS CAMPECHIENSIS var. TEXANA Dall, 1902. 


Texas coast. 

Shell suborbicular, inflated, with the concentric lamelle toward the 
middle of the disk coalescent, forming broad, more or less inosculating, 
low, flat-topped ribs with polished tops, sometimes showing the brown 
lineations of the younger stages. 


VENUS CAMPECHIENSIS var. TETRICA Conrad, 1838. 


Shell with the size and dense surface sculpture of the typical form 
but the produced trigonal outline of V. mercenaria. 


VENUS CAMPECHIENSIS var. CUNEATA Conrad, 1868. 


Shell subtrigonal, very thick, with very prominent beaks, and very 
short and blunt, the antithesis of the elongated variety tetrica. 


VENUS CAMPECHIENSIS var. CAROLINENSIS Conrad, 1875. 


Shell much like the normal form but with the lamelle more or less 
coulescent in the middle of the disk and not flattened or polished. 
This occurs living and also in the miocene of North Carolina, from 
which it was described. 


LIOCYMA FLUCTUOSA Gould, 1841. 


Arctic, Spitsbergen, and Greenland seas, and the Sea of Okhotsk; 
southward to the Gulf of St. Lawrence and Nova Scotia, on the 
Atlantic coast. 

The typical form is creamy white. A variety drunnea, of rich 
chestnut or yellow brown, is noted from the Gulf of St. Lawrence. 
It is the Venus astartoides (Beck MS.) Philippi, 1849, but not of 
D’Archiac, 1847. Tapes arctica Reeve, 1864, from the ‘* Arctic Seas,” 
though not this species, may belong to this group. 


GEMMA GEMMA Totten, 1834. 


Labrador to Woods Hole, Massachusetts; New York Bay? 

Flattish and irregularly rippled concentrically. The type is more 
or less purple, varying to pure white, which forms the variety Manhat- 
tunensis Prime, 1862. The species is Gemma totteni Stimpson, 1860, 
and ZJottenia gemma Perkins, 1869. 


GEMMA (GEMMA var.?) PURPUREA H. C. Lea, 1842. 


Cape Cod to the Bahamas and Texas. 

More inflated, trigonal, and with uniform concentric threads sharply 
defined. It is Gemma concentrica Dall, 1889. The color is variable, 
but usually paler than G@. tottend. 
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PARASTARTE TRIQUETRA Conrad, 1845. 


From Hillsboro Inlet, on the east coast of Florida, south to the Keys, 
and on the west coast north to Cedar Keys. Also fossil in the Pliocene. 

Small, polished, very elevated, purple and white. Though much 
resembling Gemma, it can easily be discriminated by its smooth and 
more elevated shell. 

NOTES ON AND DESCRIPTIONS OF EAST AMERICAN SPECIES. 
DOSINIA (DOSINIDIA) ELEGANS Conrad. 
Plate XII, fig. 6; Plate XIII, fig. 7. 

Owing to the confusion that has involved this species a figure of it 
was thought to be desirable. 

The figured shell is from Florida. Cat. No. 6120, U.S.N.M. 

DOSINIA (DOSINIDIA) DISCUS Reeve. 
Plate XII, fig. 1; Plate XIII, fig. 1. 

No good figure of this species being available in any recent Ameri- 
can publication, one is now supplied. The specimen is from South 
Carolina. Cat. No. 54094, U.S.N.M. 

TRANSENNELLA CONRADINA Dall. 
Plate XIII, fig. 5. 
Cytherea ( Transennella) conradina Dai, Proe. U.S. Nat. Mus., VI, 1883, p. 340. 


A figure drawn from a specimen of 7. st/mpsoni Dall, as noted below, 
was inadvertently published under this name, so I now give a figure 
taken from one of the typical specimens. Cat. No. 64437, U.S.N.M. 


TRANSENNELLA CUBANIANA Orbigny. 
Plate XIII, fig. 4. 


Venus cubaniana Orsicny, Moll. Cubana (Sagra), II, 1853, p. 278, pl. xxv1, 
figs. 44-46. 
An enlarged figure of this species is given, which shows a few brown 
flecks dorsally, though this species is usually pure white. It is from 
Florida. Cat. No. 54135, U.S.N.M. 


TRANSENNELLA STIMPSONI, new species. 
Meretrix conradina Dau, Proe. U. 8S. Nat. Mus., XXIV, pl. xxx, figs. 5, 7. 


Shell small, rounded trigonal, rather plump, polished, painted with 
purple-brown on a white ground externally, the lunule, and central 
portion of the disk internally usually purplish; beaks prominent, 
incurved, small; lunule defined by a sulcus, elongate, narrow; escutcheon 
not defined; beaks five-fourteenths of the length from the anterior end, 

Proc. N. M. vol. xxvi—02 26 
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which is rounded, with the dorsal slope rather flat; posterior end attenu- 
ated; hinge normal, the posterior left cardinal obscure, thin, con- 
solidated with the nymph; internal margins tangentially sulcate; pallial 
sinus deep, narrow, somewhat rounded in front. Length 14; height 
10.5; diameter 7 mm. 

Type locality.—Egmont Key, Florida. Cat. No. 54100, U.S.N.M. 

The shell is marked by fine concentric lines of growth, and by a 
few, irregularly distributed, stronger concentric sulci, which become 
evanescent toward the middle of the disk. 


TIVELA ABACONIS, new species. 
Plate XIII, fig. 3. 


Shell small, subtranslucent, deep rose color at the beaks and in the 
middle of the disk, becoming paler toward the margins; beaks high, 
pointed, subcentral; shell moderately inflated, the ends rounded, the 
base gently arcuate; surface polished; hinge delicate; the teeth small, 
three cardinals in each valve, the anterior lateral elongate, thin, dis- 
tant; pallial sinus short, wide, rounded; length, 11; height, 8.2; 
diameter, 6 mm. 

Type locality.—Abaco, Bahamas, I. Greegor. Cat. No. 103551, 
U.S.N.M. 

The shell is smaller, more delicate, more equilateral, and of a differ- 
ent color and texture from 7. trigonella Lamarck, which is the only 
species comparable with it and which is white and opaque with a con- 
spicuous periostracum. 


TIVELA NASUT 4, new species. 
Plate XII, fig. 2. 


Shell of moderate size, solid, nearly equilateral, somewhat rudely 
concentrically striated, with a reddish-brown polished periostracum; 
shell substance white, with numerous pale purple radii, the dorsal 
posterior margin near the end dark brown within and without; beaks 
pointed, dorsal] slopes nearly straight; lunule impressed, defined by a 
distinct incised line; anterior end rounded, posterior end narrower, 
almost rostrate; hinge solid, with four cardinals, the anterior lateral 
lamelliform, prominent; pallial line with a short, small, rounded sinus. 
Length, 32.5; height, 25; diameter, 17 mm. 

Type locality.—Santa Marta, Colombia; Baker. Cat. No. 153377, 
U.S.N.M. 

By its rudely striated surface and produced posterior end, this 
seems to differ from the other Antillean forms. 
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TIVELA BRASILIANA, new species. 
Plate XII, fig. 3. 


Shell subtriangular, flattish, with high, pointed, opisthogyrate beaks; 
cream color with darker yellowish zones; surface smooth; lunular 
region impressed, lunule narrow, elongate, pouting a little at the junc- 
tion of the valve margins; posterior slope straight, flattened, with a 
short ligament; interior pale yellow brown; hinge with five right card- 
inals, the posterior pair rugose; the anterior lateral adjacent, strong: 
the pallial sinus rounded, about as large as the posterior adductor sear. 
Length 40; height 34; diameter 20 mm. 

Type locality.—Santa Caterina, Brazil. Cat. No. 125468, U.S.N.M. 

This peculiarly flat and triangular form recalls the 7. planulata Sow- 
erby, of the Pacific coast. 


CALLOCARDIA (AGRIOPOMA) ZONATA, new species. 
Plate XII, fig. 4. 


Shell small, thin, arcuate, with a dull surface, whitish with concen- 
tric zones of yellow brown; surface concentrically striated or sulcate 
with wider interspaces, forming low riblets; beaks high, inflated, their 
apices small, anteriorly directed, lunule large, cordate, detined by a 
sulcus; no visible escutcheon; ends rounded, base prominently arcuate; 
interior porcellanous, with a small ascending angular pallial sinus; 
hinge verging toward Chionella. Length 23; height 18.5; diameter 
14 mm. 

Type locality.—United States Fish Commission station 2608, in 22 
fathoms, sand, off the coast of North Carolina. Cat. No 92015, 
U.S.N.M. 


CYTHEREA (VENTRICOLA) STRIGILLINA, flew species. 
Plate XII, fig. 5. 


Shell rotund, inflated, grayish white; beaks prominent, their apices 
anteriorly directed; lunule deeply impressed, cordate, striated; disk 
covered with low, uniform, slightly recurved thin primary concentric 
lamelle, about 1 millimeter apart, the interspaces with much finer 
and smaller secondary lamelle; there is no defined escutcheon, but the 
posterior dorsal slope, as usual, is less prominently lamellose; hinge 
strong, with large teeth, the anterior lateral large, and the posterior 
ardinal on the right valve bifid; pallial sinus very small, wide, and 
angular; internal margins of the valves finely crenulate. Length 45; 
height 39; diameter 32 mm. 

Type locality.—United States Fish Commission station 2317, in 45 
fathoms, coral, off Key West, bottom temiperature 75° F. Cat. No. 
95668, U.S.N.M. : 
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This species is easily distinguished by its fine close sculpture and 
pale grayish color from either of the other American species of 
Cytherea. The interior is pure white. 


CYTHEREA (VENTRICOLA) CALLIMORPHA, new species. 
Plate XIII, fig. 6. 


Shell small, globose, covered witha thin yellowish periostracum 
over a white shell with a salmon-colored flush internally; beaks full, 
prominent, the apices turned forward; lunule cordate, circumscribed, 
evenly striated; surface with about 27 primary concentric lamelle 
having a T-rail section, the flat interspaces having 6-8 extremely fine 
low concentric threads, crossed by fine radial striation; escutcheon 
limited by an obscure ridge, ending in a subangular projection of the 
margin: in front of the ridge is a wide shallow radial depression; 
hinge well developed; posterior right cardinal long, distant from the 
others and bifid; middle right cardinal deeply bifid; anterior lateral 
small, papilliform; interior surface polished, with a salmon-colored 
flush behind the beaks; pallial sinus small, sharply angular, ascending; 
inner margins finely crenate. Length 16; height 14.5; diameter 12 mm. 

Station 272, in 76 fathoms, at Barbados, West Indies, United States 
Coast Survey steamer Blake. Cat. No. 64292, U.S.N.M. 

The peculiar form of the primary lamelle renders them very liable 
to fracture, and if broken off they leave no visible trace, and the sur- 
face appears uniformly concentrically threaded, since the basal attach- 
ment of the primaries is no wider than the normal width of the 
secondary threads. 


CHIONE MAZYCKII, new species. 
Plate XIII, tig. 2. 


Shell small, subrostrate, with low distant concentric lamellz crossing 
flat radial ribs, those radials in front of the middle later becoming 
double, while the ribs behind the middle remain single; all the ribs 
are separated by subequal smooth interspaces except near the anterior 
margin, where interstitial threads appear; the concentric lamellze 
become laminate, especially on the right valve, near the posterior end; 
lunule distinct, lanceolate, striated; escutcheon defined by a keel, 
striated, the right half somewhat overlapping the other, painted with 
brown streaks or entirely brown; disk white with pale-brown or rose- 
colored radial bands and occasional darker-brown flecks; interior rose 
color with white near the end and basal margins; hinge normal, with 
a rose-colored ray below a very short ligament; pallial sinus very 
small and blunt, inner margins crenulated. Length, 14.2; height, 11.2: 
diameter, 8 mm. 


Type locality.—United States Fish ‘Commission station 2616, off 
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Cape Fear, North Carolina, in 17 fathoms, sand. Cat. No. 92022, 
U.S.N.M. 

This pretty little species is easily discriminated by its form and color 
fron C. cancellata at any stage of growth. It is named in honor of 
Mr. W. G. Mazyck, of Charleston, South Carolina. 


NOTES. 


The following nomina nuda have been cited in connection with the 
East American fauna: Venus lanceata ‘*Say™ and V. metastriata 
“Say,” Venus punctulata ** Valenciennes” and Cytherea elevata Con- 
rad, by Conrad, 1846: Cytherea bella and Venus orbicularis Kurtz, 
1860. Names of West American species have been mistakenly applied 
to those of the east coast, or West American specimens have been 
wrongfully attributed to eastern localities as follows: Cytherea pan- 
nosd Sowerby, Tapes grata Say, Venus pulicaria Broderip, Chione 
cingulata and Artemis kroyeri Philippi, Chione asperriima Sowerby, 
given east 
American habitats are: Venus crenata ** Chemnitz,” Cytherea affinis 
**Gmelin,” Sowerby, 1853, Cytherea kingii Gray and C. modesta Phil- 
ippi, Dosinia dilatata Philippi, DY. lueinalis Lamarck, PD. cyeclas 
Romer, and J). krauss/i Romer. 

Species from exotic localities like St. Vincent, Cape Verde Islands, 
of which the names are repeated in American waters, have been cata- 
logued as from the latter; such are Dosinia radiata Reeve and Venus 


and Callista exspinata Reeve. Exotic species wrongly 


known only by the original description. Most of the names of Amer- 
ican 7ivela have been indiscriminately cited from both coasts, the spe- 
cies being difficult to discriminate and genetically connected. Venus 
Joveolata Sowerby, 1853, was described from Martinique, but Deshayes 
adds to the locality ‘‘China.” It does not come from both places, 
but has not been authentically reported from the West Indies since 
Sowerby’s time. Locard, in the report on the Talisman expedition 
mollusea, reports it from St. Vincent, Cape Verde Islands, in 35 
fathoms. Ziapes occidentalis Reeve, 1864, appears to be identical with 
a Bombay species, figured on the same plate. It is certainly not 
West Indian. The ascription of Venus decorata Broderip and Sow- 
erby, 1835, by Reeve in 1863, to the West Indies, is erroneous. It is 
of a strictly oriental type and comes from the Moluccas. I suspect 
Venus sallei Reeve, 1864, of a similar origin, notwithstanding the fact 
that it is said by Reeve to come from ** Bird Island, in the Caribbean 
Sea.” There area great many ** Bird Islands” scattered over the world, 
and this shell, so far as I may judge from the figure, has an Indo- 
Pacific aspect. 

Dosinia turgida Reeve, 1850, through confusion with Cyclinella 
tenuis Recluz, has erroneously acquired an American habitat. 


verrucosa Linneus. Cytherea occulta Say, 1822, is unfigured and 
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WEST AMERICAN SPECIES. 
DOSINIA (DOSINIDIA) PONDEROSA Gray, 1838. 


Payta, Peru, northward to the Gulf of California, and to north 
latitude 26° 30’ on the west coast of Lower California; in the Pleisto- 
cene north to San Pedro, California. 

This, the largest and finest of the genus, recalls somewhat the 
Atlantie D. concentrica. It is the Artemis ponderosa Gray, 1838, the 
Artemis gigantea Sowerby (in Philippi, 1847), and the Venus cycloides 
Orbigny, 1847. Artemis distans Sowerby, 1852, if from Puerto 
Potrero, Costa Rica, as suggested by Carpenter, may be identical with 
the young of this species. 


DOSINIA (DOSINIDIA) DUNKERI Philippi, 1844. 


West Colombia, at Santa Elena; Panama Bay; the Galapagos Islands; 
and northward to Mazatlan and the head of the Gulf of California; 
also to Magdalena Bay, on the west coast of Lower California. 

This is Dosinia simplex Hanley, 1845, not of A. Adams, 1855, and 
Cytherea pacifica, Troschel, 1845, not Venus pacifica Dillwyn, 1817. 


DOSINIA (DOSINIDIA) ANN Carpenter, 1857. 


Mazatlan and the Gulf of California. 

This is less tumid, more elongated and smoother than D. Dunker/, 
and has a more horizontal pallial sinus. The small 2. nanus Reeve, 
1850, was probably based on a very young specimen of this species. 


CLEMENTIA SOLIDA Dall, rgo2. 


Topolobampo, on the west coast of Mexico; collected by E. Daniels. 

This is a large and squarish species, with a more solid shell and less 
degenerate hinge than any of the others heretofore known. It has 
somewhat the aspect externally of Saxidomus giganteus. 


TRANSENNELLA TANTILLA Gould, 1853. 


Sitka Harbor, Alaska, and southward to Lower California at Todos 
Santos Bay, in 3 to 16 fathoms; also fossil in the Pleistocene of 
Santa Barbara, California. 

Trigonal, moderately convex, rather elongate; white, with or with- 
out zigzag brown painting, usually with the posterior dorsal slope 
dark purple within and without. 

This species is viviparous and was referred by Carpenter to his 
genus Psephis on that account, but has a wholly different hinge. It 
has been referred to Venus, Trigona, etc., but on the basal margin has 
the suleations of Zransennella, though less distinct than in the typical 
species. The Pleistocene specimens were named Venus rhiysomia by 
Gabb in 1861. 
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The more northern specimens are smaller and more oval than those 
from Santa Barbara, the type locality; and the purple streak is 
reduced to a more or less distinct flush, which is occasionally wholly 
absent. These characters, however, seem hardly pronounced enough 
to deserve a varietal name. 


TIVELA PLANULATA Sowerby, 1829. 


Gulf of California, Gulf of Tehuantepec, and southward to the 
coast of Ecuador. 

This includes the variety suffusa Sowerby, 1835; Dona Jessoni 
Deshayes, 1835; Cytherea undulata Sowerby, 1851, a color variety; 
and (. mactroides Lamarck, 1818, not of Born, 1778. It is extremely 
variable in coloration, but maintains fairly well its compressed trian- 
gular form. 

TIVELA HIANS Philippi, 1851. 


Magdalena Bay, Lower California, to Valparaiso, Chile. 

This form, described from Mazatlan, is more elongated and rostrate, 
has a more livid purplish coloration and a very distinct gape behind, 
by which it is separated from 7. planulata. 


TIVELA ARGENTINA Sowerby, 1835. 


West Mexico and south to Panama. 

Distinguished by its yellowish-white color, thin shell, and arcuate 
form attenuated at both ends. It is Cytherea wequilatera Deshayes, 
1839. 

TIVELA ARGUTA Rémer, 1864. 
Gulf of California to Panama. 
Shell small, thin, and oval, recalling 7: tr/gone//a of the Antilles. 


TIVELA GRACILIOR Sowerby, 1851. 


Puntarenas, Costa Rica. 
This is a species of peculiar form, with fine elevated radial lines 
anteriorly. It is not the shell figured by Romer under this name. 


TIVELA BYRONENSIS Gray, 1838. 


Scammon’s Lagoon, Lower California and the Gulf of California, 
and southward to the coast of Ecuador. 

This is 7: radiata Sowerby, 1835, not of Megerle, 1811; Venus solan- 
gensis Orbigny, L847; Cytherea stultorum Menke, 1847, not of Mawe, 
1823; Cytherea corbicula Menke, 1847, notof Lamarck, 1818; Cytherea 
pulla Philippi, 1851, and perhaps C. intermedia Sowerby, 1851, and 7. 
elegans Verrill, 1870. Trigona humilis Carpenter, 1857, appears to be 
the young fry of this species; 7. semifulva Menke is a nearly white 
variety, and 7. hindsii Hanley, 1844, is a striped and latticed color 
form of the young shell. It is the most common of the Pacific coast 
species and the analogue of 7. mactroides of the Antilles. 
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TIVELA DELESSERTI Deshayes, 1854. 


Scammon’s Lagoon (young /); Cape St. Lucas, the Gulf region, and 
south to Acapulco. 

This is the Cytherea nitidula Sowerby, 1851, not of Lamarck, 1818: 
the young fry were named Tire la marginata by Carpenter, but I do 
not find that this name has ever been defined in print. It is an elegant 
polished shell, delicately painted with light purplish brown on a cream- 
colored ground. 


TIVELA (PACHYDESMA) STULTORUM Mawe. 


Santa Cruz, California, and south to Ballenas Lagoon, Lower Cali- 
fornia, and perhaps to Mazatlan. 

This is the Donaw stu/torum of Mawe in 1823, but not the Z7vela 
stultorum of Menke in 1847; the Zrigonella crassatelloides Conrad, 
1837; Cythe rea solidissinu Philippi, 1851; C. wequilatera Romer, 1857, 
not of Deshayes, 1839; C. lamarchii, C. stultorum,and. C. ecrassatelloides 
of Reeve in 1864. This is the largest and finest species of the genus, 
and is well known to most conchologists under the name of Pachydesma 
crassatelloides. A related fossil, 2. énezana, is said by Conrad to exist 
in the California Miocene. 


MACROCALLISTA (CHIONELLA) SQUALIDA Sowerby, 1835. 


Cerros Island, Pacific coast of Lower California, to the Gulf and 
southward to Peru, in 7 to 27 fathoms. 

Chione biradiata Gray, 1838, and Cytherea chionwa Menke, 1847, 
are synonymous. The Philippine C. e/egans Koch, in Philippi, 18+, 
has been united with them, but is probably distinct. The species is 
much like Macrocallista chione of Europe, but less attractive. It is 
the analogue for the Pacific coast of J/. maculata Linneus, of the 
Antilles. 


MACROCALLISTA (CHIONELLA) AURANTIACA Sowerby, 1831. 


Gulf of California, Cape St. Lucas, and southward to Guayaquil, in 
10 to 18 fathoms. 

More compressed, redder, and with a dark and dull instead of trans- 
lucent vernicose periostracum, compared with J/. squalida. It was 
first figured and named in Sowerby’s Genera of Shells, Part XX XIII, 
but Hanley’s name of avrantia given thirteen years later has been 
more generally used. 


-MACROCALLISTA (CHIONELLA) PANNOSA Sowerby, 1835. 


Cape St. Lucas, the Gulf of California, and southward to Valparaiso, 
Chile. 

This pretty little species is extremely variable in its color pattern. 
Cytherea lutea Koch, in Philippi, 1845, is synonymous. 
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MACROCALLISTA (CHIONELLA) PUELLA Carpenter, 1864. 


Gulf of California and south to Acapulco. 

Marvelously like J/. pannose in color and form, but always a smaller 
and thinner shell, with other distinctive characters. 

These two species have a great similarity to the Eocene type on 
which the section Chéonella was founded. 


+ AMIANTIS CALLOSA Conrad, 1837. 


San Pedro, California, to Cape St. Lucas, in shallow water. 

This elegantly sculptured, pure white species is well known. Dione 
nobilis Reeve, 1863, is based on a specimen somewhat more rounded 
than usual. 


CALLOCARDIA (AGRIOPOMA) CATHARIA Dall, rgo2. 


Ballenas Bay, on the Pacitic shore of Lower California, to the Gulf 
of California and southward to the Bay of Panama in 7 to 66 fathoms. 

White, somewhat chalky, sharply concentrically striated, with a sub- 
cuneate outline and papyraceous periostracum. The analogue of the 
West Indian (. aresta Dall and Simpson, 1901. 


PITARIA NEWCOMBIANA Gabb, 1865. 


‘ 
? 
Monterey, California, to Clarion Island and the Gulf of California 
in 15 to 31 fathoms. 
Thin and delicate, with zigzag brown markings and a papery perios- 
tracum when fresh. 
PITARIA TOMEANA Dall, 1902. 
} 
| 
Bay of Panama (Galapagos Islands’), and Tome, Chile, in about 10 
fathoms. 
The apparent analogue of 7” fulminata Menke of the Atlantic 
fauna, but without color painting on the specimens so far obtained. 
PITARIA CONSANGUINEA C. B. Adams, 1852. 
Panama. 
i Belongs in the group with (. a/bida, ete., but has radial brown 


markings and pinkish umbones. I have not seen it. 
PITARIA POLLICARIS Carpenter, 1864. 


Gulf of California, Cape St. Lucas, and south to Callao, Peru. 
A fine, large species, the young with brown painting, the adults 
mostly polished white. It is Dione prora, variety, of Reeve, 1863, 
but not of Conrad; Cytherea obliquata Romer, in part, but not of 
Hanley, 1844. The true prora comes from the Hawaiian Islands. 
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PITARIA UNICOLOR Sowerby, 1835. 


Humboldt Bay, Lower California, and south to Panama. 

Somewhat compressed, the concentric sculpture obsolete in the 
middle of the disk, the color uniform white or brownish. The brown 
variety is Chione badia Gray, 1838, and Cytherea ligula Anton, 1839. 
Cytherea lubrica Sowerby, 1835, is perhaps identical. Some specimens 
are almost rostrate. 


PITARIA VULNERATA Broderip, 1835. 


Magdalena Bay, on the Pacific shore of Lower California, to the 
Gulf of California and south to the Bay of Panama. 

Remarkable in its violet zones of coloration and for having the 
inner margins often obscurely crenulate, a feature not known else- 
where in the genus. It is the Cytherea tricolor of Pease (MS.) accord- 
ing to Romer, 1867. The young are maculated with brown and the 
adults sometimes radially lineate with the same color; young speci- 
mens of elongate ovate form, which have not assumed the violet rim, 
have a very different aspect from the mature shell or the normally 
orbicular young ones. 


PITARIA (HYSTEROCONCHA) LUPANARIA Lesson, 1832. 


Ballenas Bay, Pacific coast of Lower California, the Gulf of Cali- 
fornia, and southward to Payta, Peru. 

A larger but less elegant analogue of the Antillean 7”. déone Linneus, 
easily recognizable by the violet spots at the base of the spines. It 
appears, as from China, under the name of Cytherea semilamellosa 
Gaudichaud, in the Récueil des Coquilles non figurées of Delessert in 
1841. It has also been regarded by several authors as a mere variety 
of P. dione. Dione exspinata Reeve, 1863, is a mutation in which the 
spines are abortive. Northern specimens usually have the concentric 
sculpture carried evenly across the disk, but in the south a variety is 
common in which the ribs are obsolete on the posterior half of the disk. 
The name is frequently misspelled dupinaria. It is Cytherea dronea 
Gray, 1833. 


PITARIA (LUPANARIA var.) MULTISPINOSA Sowerby, 1851. 


Realejo, Central America, and southward to Payta, Peru. 

This is a small form in which the concentric sculpture and spines are 
sharp and crowded, while the coloration is less intense, so that the 
whole shell is more like P. dione than the better developed normal 
form is. There seems to be insufficient reason for regarding it as a 
distinct species. The Cytherea brevispinosa Sowerby, 1851, seems to 
have been founded on a single bleached specimen in which the inner 






























No. 1312. SYNOPSIS OF THE VENERIDA—DALL. 3889 


row of spines is wanting and the outer row abortive. Dione brevi- 
spinata and D. brevispina Deshayes, 1853, are variants of this name. 
Callista longispina Morch, is doubtless a mutation of this species. 


PITARIA (HYSTEROCONCHA) ROSEA Broderip and Sowerby, 1829. 


Gulf of California to Panama. 

Reddish brown, flattish, with only hints of spines, which lie in a 
white streak radiating from the umbo. Cytherea lepida Chenu, 1847, 
is synonymous. 


PITARIA (LAMELLICONCHA) CONCINNA Sowerby, 1835. 


Magdalena Bay, Pacitic coast of Lower California, to the Gulf of 
California, southward to Panama Bay, the coast of Ecuador and Payta, 
Peru. 

Donaciform or even rostrate, with concentric round-edged ribs, 
white, with radial streaks of brown; all brown; or all white. 

Cytherea affinis Broderip, 1835, and Venus paytensis Orbigny, 1847, 
are synonymous. 

C. tortuosa Broderip, 1835, is a white specimen with the ribs more 
irregular than usual. According to Rémer, C. suppositria Menke, 
1849, may be this species. 


PITRARIA (LAMELLICONCHA) CIRCINATA Born, var. ALTERNATA 
Broderip, 1835. 


Gulf of California to Payta, Peru. 

When fully developed this is larger, more convex, and with more 
distant concentric ribs than any Atlantic specimens I have seen. 
Immature specimens are often hardly distinguishable. For synonymy 
see Atlantic list. 

The original a/ternata of Broderip was founded on two shells, per- 
haps distinct from each other. The description was taken from one 
and the suggestion of the name from the other, which last is repre- 
sented by Reeve’s figure 284, in the Iconica, 1863. Those writers who 
have had an opportunity to examine Broderip’s types agree in refer- 
ring them to P. circinata as a variety; from the figures I should sup- 
pose them to be closer to P. concinna. Rémer, in 1868, figures the 
second or white form with alternating ribs (pl. xxxv1, fig. 2), which 
is more like P. e?rcinata than the other. 


PITARIA (LAMELLICONCHA) CALLICOMATA Dall, rgo2. 


Bay of Panama, in 7 to 30 fathoms. 
White and rather earthy, with primary concentric lamelle, from 
one to three secondary smaller lamelle intervening between each two 
primaries. It is more elongate, with a longer and narrower lunule 
than circinata and more oval than alternata. 
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CYTHEREA (VENTRICOLA) FORDI Yates, 1890. 


Santa Barbara Islands, California, and south to the Gulf of Cali- 
fernia and to Panama Bay, in 13 to 58 fathoms. 

This fine species is near to but quite distinct from Venus toreuma 
Gould“ a Polynesian species, with which Carpenter doubtfully united 
it, and by whose name it has passed for some years. It reaches a 
a length of 65 mm., and is easily recognized by its /socardia-like form, 
concentric undulations and sharp radial strive. 


CYTHEREA (VENTRICOLA) MAGDALENZ Dall, 1g02. 


Off Magdalena Bay, west coast of Lower California, in 36, and in 
Panama Bay in 18 fathoms. 

The analogue of (C. strigtllina Dall, of the Atlantic fauna, but 
thinner, less inflated, with more delicate sculpture, and pale yellowish 
coloration spattered with brown flecks. 


CYTHEREA (VENTRICOLA) RIGIDA Dillwyn, 1817. 


Gulf of California in 9} fathoms, sand, off the peninsular coast near 
La Paz. Also in the Atlantic fauna. 

The discovery of this well-known Atlantic shell by the United States 
Fish Commission steamer A/batross in the Gulf of California was a 
surprise; but the specimen, 85 mm. in length, does not seem to differ 
constantly inany respect from the West Indian shells. The synonymy 
is summarized in the Atlantic list. Itis not Venus rigida Gould, 1850. 
The Pacitic shell was named Venus ¢socardia by Verrill in 1870. 


CYTHEREA (FOVEOLATA VAR.?) LEPIDOGLYPTA Dall, 1go2. 


Purchased at Acapulco by W. H. Dall in 1868. 

This species has an extraordinary resemblance externally to Venus 
campechiensis of the same size, but it has the hinge of Cytherea. It 
also resembles the figure of Venus foveolata Sowerby, 1853, a species 
referred to both Martinique and China by Deshayes. The raised lam- 
elle are minutely, transversely, closely striated, but there is no radial 
interstitial sculpture. The shell is of a yellowish white color. It was 
purchased with a lot of beach shells, all West American, at Acapulco. 


CYTHEREA (CYTHEREA) MULTICOSTATA Sowerby, 1835. 


Gulf of California and south to Panama Bay, in moderate depths of 
water; also at the Galapagos Islands. 

Belonging to the group of C. //ster’, but more oval and with some- 
what different sculpture. Venus thouars’ Valenciennes, 1846, is prob- 
ably synonymous. The anterior lateral is usually obsolete in adult 
specimens, but distinct in the young. 





« Venus toreuma Gould, July, 1850, from Mangsi Island; + V. crebrisulca Sowerby, 
1853, and V. jukesii Deshayes, 1853, Luzon, and Port Essington, North Australia. 
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SAXIDOMUS NUTTALLII Conrad, 1837. 


Baulinas Bay, California, and south to San Diego. 

There are two species of Sax/domus on the coast, of which one has 
brownish markings near the beaks in the young, and a trace of purple 
internally on the upper posterior margin. The other is all white or 
yellowish. The present species is rather thin, but reaches a length of 
120 mm., and is usually rudely concentrically suleate. It is the Venus 
maxima Anton, in Philippi, 1846; the Saridomus aratus Gould, 1861, 
also called by him in the index S. ovatus (1862); while the young, with 
its colored markings, he named Zapes graci/is in 1855. Conrad’s type 
was young, 50 mm. long, but his allusion to the color markings settles 
the identity of the species referred to. 


SAXIDOMUS GIGANTEUS Deshayes, 1839. 


The Aleutian Islands, from Attu eastward to Kadiak, and south- 
ward to the Bay of Monterey, California. 

There is no sufficient evidence of the occurrence of this species on 
the Asiatic coast. It is solid, broad, and heavy: the young are yel- 
lowish white; the adult attains a length of 130 mm., and the concen- 
tric sculpture is much less pronounced than in S. nuttal/ii. The 
exterior is sometimes fulvous, but the interior is always white. Spec- 
imens which have nestled in rock crevices are usually stunted and 
distorted. The synonymy has been much confused. It is the Venus 
sulcata of Potiez and Michaud, 1844, but not of Montagu, 1803, or 
Lamarck, 1818. It was named Venerupis gigantea by Deshayes, and 
has been confounded with S. squa/idus Deshayes, a South American 
species, and S. nuttal/// Conrad. 


CYCLINELLA SUBQUADRATA Hanley, 1845. 


St. Elena, West Colombia; Panama Bay; Mazatlan, and northward 
to Guaymas, on the Gulf of California, in 7 to 25 fathoms. 

Arthemis saccata Gould, 1851; Cyclina saccata Deshayes, 1853; 
Artemis tenuis Sowerby, December, 1852, not of Recluz, June, 1852 
(and not Artem/s turgida Reeve, 1850), are synonymous. 


CYCLINELLA KROYERI Philippi, 1847. 


Chile and Peru; Salango, West Colombia, in 9 fathoms; and the 
Gulf of California in 14 to 26 fathoms. 

Artemis macilenta Reeve, 1850, appears to be synonymous. It is 
Venus kroyeri Philippi, 1847, but not Lucinopsis kroyeri Poulsen, 1878. 
It is smaller, more orbicular, and proportionately flatter than C. sub- 
quadrata. 
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CYCLINELLA PRODUCTA Carpenter, 1856. 

Panama Bay, Bridges. 

This species, represented by a unique valve in the Cumingian col- 
lection, is said to be produced behind like Cyrena maritima C. B. 
Adams. 

CYCLINELLA SINGLEYI Dall, 1902. 


Guaymas, on the Gulf of California, and at the delta of the Yaqui 
River near Guaymas, Singley. 

This is a moderate sized but turgid species with fine, sharp striation, 
heavy shell, and the posterior adductor scar very large. 


CHIONE (CHIONE) FLUCTIFRAGA Sowerby, 1853. 


San Pedro, California, to the Gulf of California and on the shores 
of the Gulf. 

The sculpture of the middle of the disk is strong in youth, obsolete 
or absent in older stages; some large oblique specimens recall in sculp- 
ture Venus mercenaria. The species is Venus callosa of Sowerby and 
Deshayes, in 1853, but not Cytherea callosa Conrad, 1837; Dione gib- 
bosula Deshayes, 1853, and Reeve, 1863, and Venus cortezi (Sloat MS. 
in) Carpenter, 1864, are synonymous. 


CHIONE (CHIONE) UNDATELLA Sowerby, 1835. 


San Pedro, California, to the Gulf of California and southward to 
Guayaquil. 

A species larger than but varying like C. cancellata, with many 
names; a large series of good specimens leaves no doubt as to the con 
solidations needed. The characteristics are the generally inflated and 
closely concentrically lamellose form. The young have the lamelle 
more distant, but they are always thinand sharp. The type is painted 
with angular brown lines like Venus notata; young specimens with 
dark brown blotches are Carpenter’s Venus excavata of 1856. Speci- 
mens without brown painting, adult, and conspicuously lamellose are 
V. stmillima Sowerby, 1853. The left half of the escutcheon is usually 
smooth; the right half may be smooth or lamellose. When coarsely 
lamellose we have the variety neglecta Sowerby, 1839. Carpenter is 
much confused in his synonymy of these species. V. nuttallii Conrad, 
1837; V. entobapta Jonas, 1845; V. perdix Valenciennes, 1846; V. 
bilineata Reeve, 1863; and V. subrostrata Reeve, 1863, not of Lamarck, 
1818, are synonymous. JV. sugillata Reeve, 1863, recalls a young 
acidulated specimen. 


CHIONE (CHIONE) SUCCINCTA Valenciennes, 1833. 


San Pedro, California, the Gulf of California and south to Panama. 
This is another variable species, about which Carpenter fell into 
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confusion. It can be discriminated from C. undatella by its coarser 
and more distant sculpture and the fact that in the adult the ribs of 
the middle of the lower half of the disk generally are thickened and 
flattened, showing a polished surface which nearly covers the inter- 
spaces. V. californiana Conrad, 1837; V. californiensis Broderip, 
1835; V. lewcodon Sowerby, 1835; V. simillima Carpenter, 1857, not 
of Sowerby, 1853; and V. crassa (Sloat, MS. in) Carpenter, 1864, are 
synonymous. 


CHIONE (CHIONE) COMPTA Broderip, 1835. 


Peru and northward to the Gulf of California in 21 to 26 fathoms. 

This species has the concentric ribs few and very distant, is rela- 
tively flatter than C. swce/neta of the same size, and the pallial line 
is hardly sinuated and is unusually distant from the ventral margin of 
the valves. Venus californica Carpenter, 1856 and 1872, is this 
species, the name arising from an error of the types. 


CHIONE (CHIONE) SUBROSTRATA Lamarck, 1818. 


Mazatlan, Central American coast, and south to Payta, Peru. Also 
on the Atlantic coast. 

This is Venus crenifera Sowerby, 1835; V. portesiana Orbigny, 
1846; V. beaut Recluz, 1852; and probably V. /unularis Philippi, 
1844. Carpenter, in 1863, identified V. sugi/lata Reeve with this 
species. 

CHIONE (CHIONE) PURPURISSATA Dall, rgoz. 


Cape St. Lucas and the Gulf of California. 

This beautiful species, with the interior of the disk rosepurple, was 
figured by Reeve“ as a variety of Venus crenulata of the West Indies 
(by which Chione pubera Valenciennes is meant), and was named 
variety Jilacina by Carpenter, 1864; but it is not Chione lilacina 
Gray, 1838, and so a new name is proposed for it. It is a rounder shell 
than (. pubera, with less prominent lamellation, especially on the pos- 
terior slope, which, in this species, is often wholly destitute of lamelle. 


CHIONE (CHIONE) PULICARIA Broderip, 1835. 


Gulf of California from its head to Guaymas and south to Chiriqui, 
West Colombia. 

This is Venus cingulata Reeve, 1863, not of Lamarck, 1818; and V. 
pinacatensis (Sloat, MS. in) Carpenter, 1864. This species is the Pacific 
analogue of C. éntapurpurea Conrad, of the Atlantic fauna, but a more 
elongated and pointed species. . 

It is Venus pfeffert Dunker, MS., according to Rémer, 1867. 


«Conch. Iconica, Venus, pl. xu, fig. 46, 1863. 
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CHIONE (CHIONE) AMATHUSIA Philippi, 1844. 


Gulf of California to Panama, in 7 to 24 fathoms. 

Perfectly distinct from C. gnidia, with which it has been confused. 
Venus encausta is said by Sowerby to be a synonym, but no author is 
cited for it in the Thesaurus. It is smaller, more pyriform, and with 
much less prominent lamellation and finer radial sculpture. 


CHIONE (CHIONE) GNIDIA Broderip and Sowerby, 1829. 


Cerros Island, on the Pacific shore of Lower California, the Gulf of 
California, and south to Panama Bay, in 7 to 24 fathoms. 

This is the largest and finest of the genus, reaching a length of 
85mm. It is white inside and, when fully adult, has the crenulated 
inner margin of the valves brown. I suspect V. ornatissima Broderip, 
1835, to be founded ona particularly oval and lamellose young shell of 
this species. 


CHIONE (CHIONE) EFFEMINATA Stearns, 1890. 


** Panama Bay; Thomas Bridges. 

A small, compressed, closely reticulate species, grayish white exter- 
nally, wholly purple internally, with the hinge and profile of an 
Anomatlocardia, to which group I am tempted to refer it, though it, 
in some respects, seems closer to Chione. It has a very Indo-Pacitic 
aspect. 

CHIONE (CHIONE) DARWINI Dunker, 1857. 

Mazatlan to Panama (Rémer). 

Regarded as a variety of (. gnidéa by Carpenter, 1857, and as a 
variety of C. amathusia by Deshayes, 1853. It is stated to differ by 
having the ventral faces of the concentric lamelle polished purple 
brown, as well as the lunule and escutcheon. I have seen no speci- 
mens which agree with the descriptions, and regard it as a doubtfully 
distinct form and perhaps a variety of (. subrostrata. It was 
described from Dunker’s manuscript by Rémer, 1857. 


CHIONE (LIROPHORA) OBLITERATA Dall, 1902. 


Humboldt Bay, Gulf of Panama; Arthur Schott. 

This is the analogue of (. datil/rata Conrad of the Atlantic fauna, 
from which it differs in having the concentric ribs less elevated and 
more irregular and the shell more rostrate. The coloration is about 
the same. 


CHIONE (LIROPHORA) KELLETTII Hinds, 1844. 


Gulf of California and south to the Bay of Panama in 8 to 50 
fathoms. 


A remarkable species, in which the concentric ribs (of a yellow- 
brown color) are smoothly coalescent on the disk, but are expanded as 
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prominent white leaflets at each end of the shell. The nepionic young 
are white, smooth, globular, with one or two sharp distant concentric 
lamella. 

CHIONE (LIROPHORA) MARI Orbigny, 1847. 


Gulf of California and south to Guayaquil, in 12 to 50 fathoms. 

This analogue of Chione paphia has narrow, high, and recurved 
concentric ribs, with fine radial wrinkles, obsolete in the interspaces, 
except near the beaks. The closeness and number of the ribs in the 
‘young is quite variable. It is quite distinct from (. paphia. It is 
the Venus cypria Sowerby, 1835, and Chione cypria Deshayes, 1853, 
but not Venus cypria Brocchi, 1814, or Risso, 1826. Venus diserepans 
Sowerby, 1853, should be compared with this species. 


CHIONE (LIROPHORA) SCHOTTII Dall, rgoz. 


Humboldt Bay, Gulf of Panama; Arthur Schott. 

Small, white, with close, flat, subconcentric, low ridges, abruptly 
attenuated or duplex on the posterior dorsal area; the valves rounded 
below with high beaks. The sculpture, on a small scale, recalls that 
of Amiéantis callosa. 


CHIONE (TIMOCLEA) ASPERRIMA Sowerby, 1835. 


Gulf of California, at La Paz, and southward to Payta, Peru. 

This shell is easily confused with Protothaca grata Say, from which 
it may be distinguished by its more rasplike surface, larger lunule, 
extremely long anterior cardinal, and more cuneate outline. It is yel- 
lowish or olive, sometimes maculated with brown. Venus intersecta 
Sowerby, 1852, is said to be a synonym though the figures look more 
like C. pectorina. The dubious Lamarckian name of cardioides has 
also been assigned to this species, but this depends chiefly on guess- 
work. The V. pectunculoides Valenciennes, 1839, is said to be 
identical. 

CHIONE (TIMOCLEA) TUMIDA Sowerby, 1852. 


Panama and West Colombia. 

This is distinguished from the preceding by its tumid, squarish form, 
finer and more delicate sculpture, and longer hinge line. It is not the 
variety tuméda cited by Carpenter for a Californian Protothaca. 


CHIONE (TIMOCLEA) COLUMBIENSIS Sowerby, 1835. 


Mazatlan to Payta, Peru. 

This is remarkable for the strength of its flat ribs and rounded, 
Cardium-like outline. It is not the Venus dombeyi or dombeii of 
Lamarck, as was supposed by Deshayes, but it shares with that species 
the peculiarity of having the concentric sculpture absent over the mid- 
dle part of the disk. It is generally of a dark mottled brownish color 
externally, and white or with a faint purple flush internally, 

Proc. N. M. vol. xxvi--02——27 
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CHIONE (TIMOCLEA) PERTINCTA Dall, rgo2. 


Galapagos Islands. 

This is a remarkable shell, white, with brown flames on the poste 
rior dorsal slope, and a brown lunule; the sculpture almost exclusively 
of distant narrow sulci, which tend to fail at an anterior space in front 
of the vertical of the beaks. The inner margin is crenulate and white, 
and except the cavity under the beaks, the interior is usually of a.very 
dark rich purple. Worn specimens were referred to Paphia grata Say, 
by Stearns in his list of Galapagos shells, in 1893. 


ANOMALOCARDIA SUBRUGOSA Sowerby, 1834. 


Margarita Island, Lower California, the Gulf of California, and 
southward to Valparaiso. 

This well-known and characteristic form was named Cytherea sub- 
sulcata by Menke according to Philippi, 1844; and Venus (7riquetra) 
triradiata Anton, 1839. 


ANOMALOCARDIA SUBIMBRICATA Sowerby, 1835. 


Cape St. Lucas, the Gulf of California, and south to Panama Bay. 
Venus bilineata Reeve, 1863, may perhaps be synonymous. Chione 
tumens Verrill, 1870, is one of the numerous mutations. 


VENUS KENNICOTTII Dall, 1871. 


Neah Bay, Washington, to Little River, Mendocino County, Cali- 
fornia. 

Shell of a yellowish-white color and apparently very rare. It is 
finely closely lamellose over the whole surface and the rugose area of 
the hinge is much smaller than in V. mercenaria. The corrugated space 
is more narrow and delicate than in the Atlantic species, but this area 
is still further diminished in the Japanese V. stimpsoni Gould, the 
only exotic species of the group, first named V. orientalis in MS. 
according to Carpenter, 1856. 


VENUS APODEMA Dall, 1902. 


Humboldt Bay, Gulf of Panama, Arthur Schott. 
A rounded species with low, wide concentric riblets, radially striated 
on the umbones and with very feeble crenulation of the inner margins. 


MARCIA KENNERLEYI (Carpenter MS.) Reeve, 1863. 


Kadiak Island and Port Etches, Prince William Sound, Alaska; and 
southward to Monterey, California, in 8 to 18 fathoms. 

The shell is grayish white, with low, coarse, somewhat irregular 
concentric ribbing. It has been confused by Gabb with Venus per- 


laminosa Conrad, 1855, a miocene fossil, and another form afterwards 
called pertenuis by Gabb, 1869. 
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MARCIA RUFA Lamarck, 1818. 


Chile, northward to the Gulf of Panama. 

This is the Venus opaca of Sowerby, 1835, and has the external fea- 
tures (but not the hinge) of Svx/domus; there is also a circumscribed 
lunule. Venus lithoida Jonas, 1844, is synonymous and J’. eapa/lescens 
Philippi, 1844, is based on the young shell. The striation on the ante- 
rior half of the shell varies and may be obsolete. On a smooth spec- 
imen Deshayes, in 1853, founded his Saaidomus squalidus, a name 
which has been wrongly applied to a northwest coast species. Jonas 
stated in his diagnosis that there is no lunule, but his own drawing, 
given by Philippi, shows it to be present; and in separating Philippi’s 
figure from Jonas’s name Deshayes overlooked the fact that both were 
derived from Jonas himself. He also duplicates the species by enter- 
ing it as Chione rufa in his list. 


MARCIA (VENERELLA) SUBDIAPHANA Carpenter, 1865. 


Unimak Pass, Alaska, east and south to the Santa Barbara Channel, 
in 10 to 120 fathoms. 

Thin, white with olive gray periostracum; variable in form from 
trigonal to long ovate. Described by Carpenter under the name of 
Clementia. It reaches a length of 63 mm. and is found in the Pliocene 
of California. 


PAPHIA (PROTOTHACA) GRATA Say, 1831. 


From Turtle Bay, on the Pacific shore of Lower California, to Cape 
St. Lucas, the Gulf of California, and southward to Panama Bay. 

This beautiful species revels in color variations, many of which have 
received names. . Thus it is the Venus discors, tricolor, fuscolineata, 
and Aistrionica of Sowerby in 1835, and was called straminea (as of 
Conrad) by him in 1852. Deshayes referred it to Ch‘one and described 
a Tapes grata from the Philippines in 1853, which is a whoily different 
shell, named 7. deshayesii by Carpenter in 1864. It was called Venus 
muscaria by Reeve in 1863, but it is not the Cytherea muscaria of 
Lamarck in 1818. V. pectunculoides Valenciennes, 1846, may be 
synonymous. The escutcheon varies from distinct to obsolete, and 
the species can not be divided on this character. Tapes fluctuosa 
Sowerby, 1853 not of Gould, 1841, is probably a young shell of this 
species. 

PAPHIA (PROTOTHACA STAMINEA Conrad, 1837. 


North Japan, Sakhalin, Kamchatka, Bering Island, the Aleutians, 
and the west coast of America, from the peninsula of Alaska south- 
ward to Cape St. Lucas and Socorro Island. 

I have seen no specimens of this species from the Pribilof Islands 
or from south of Socorro Island. The specimens from Panama 
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referred to this species should be united with 7”. thaca Molina, which 
occurs there abundantly. It is one of the common market clams of 
California, and is even canned for export. 

There are a number of recognizable varieties which will be noted. 
The typical form is elegantly radially ribbed with fine even riblets, 
the concentric sculpture inconspicuous, the color yellowish white with 
pale purplish brown maculations. This variety has been collected at 
Crescent City, California, and occurs from. thence southward to the 
limits of the range, though the species is not abundant anywhere south 
of Monterey, California. 

Conrad’s original specimens came from Santa Barbara and San 
Diego. Absolute synonyms of the typical form are Venus mundulus 
Reeve, 1863; Chione straminea Deshayes, 1853, but not of Sowerby, 
1852; and Venus dispar and ampliata (Gould MS.) in Carpenter, 1857. 


PAPHIA STAMINEA var. PETITI Deshayes, 1839. 


This is the most common form of the species, the form especially 
abundant north of the Columbia River. It is larger than the southern 
variety, of a yellowish, chalky white, or dull gray color, without 
maculations; and the separation of the sculpture into areas is often 
well marked. 

It was described as Venerupis and afterward referred to Saaidomus 
by Deshayes. It is Venus rigida Gould, 1850.(not of Dillwyn, 1817), 
in major part, and Zapes diversa Sowerby, 1852. 


PAPHIA STAMINEA var. LACINIATA Carpenter, 1864. 


Monterey, California, to San Diego. 

This extremely elegant variety is evenly reticulated by concentric 
and radial sculpture, and derives its individuality from the develop- 
ment of small prickles or spines at each intersection. When these 
spines are worn off it can not be separated from the variety petiti, but 
with them it is unmistakable. 


PAPHIA STAMINEA var. RUDERATA Deshayes, 1853. 


This form, which is found chiefly in the north, is characterized by 
the turgidity and prominence of the concentric sculpture, which 
becomes more conspicuous than the radial ribs. Occasionally the 
shells are delicate and elegant, but usually specimens of this variety 
are rude and irregular, coarse and unattractive. It was referred to 
Chione by Deshayes, and sometimes it looks not unlike Marcia ken- 
nerleyi, which, however, has no radial sculpture. 


PAPHIA STAMINEA var. ORBELLA Carpenter, 1864. 


This variety comprises those specimens which have nestled in the 
borings of the large Pholads of the coast, especially at Monterey, and 
have been obliged to grow into an abnormally swollen and tumid 
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shape. They are usually chalky and of a gray tint. A variety fumida 
(but not Zapes tumida Sowerby, 1853) has been proposed by Carpen- 
ter, but it does not differ from orhe//a sufficiently to name, though it 
was renamed Chione conradi by Romer in 1867. 


PAPHIA STAMINEA var. SULCULOSA Dall, rgo2. 


San Ignacio lagoon, west shore of Lower California. 

This differs from the ordinary forms of the species in having the 
concentric sculpture obsolete, the ribs fewer and stronger, and behind 
the middle of the shell separated by equal or even wider unsculptured 
channels or interspaces. The color is pure white, and the only speci- 
mens of this variety I have seen were collected hy Henry Hemphill. 


PAPHIA (PROTOTHACA) THACA Molina, 1782. 


Bay of Panama to Valparaiso, Chile. 

When well developed this form is very striking on account of the 
discrepant sculpture on the different parts of the disk, a feature which 
exists, more or less distinctly, in all the species of this group. The 
young are sometimes prettily painted with purple brown. It is a 
notable species for economic purposes in Chile, where it is largely 
used for food, and called ¢acu. It was first described by Molina as 
Chama thaca and referred to Venus by Gmelin. It is the V. dombesi 
Lamarck, 1818; V. chélensis Sowerby, 1835; V. ¢gnobilis Philippi, 1844; 
but not Venus columbiensis Sowerby, as stated by Deshayes in 1853. 


PAPHIA (CALLITHACA) TENERRIMA Carpenter. 1856. 


Victoria, British Columbia, and south to San Quentin Bay, Lower 
California. 

This magnificent shell is markedly distinct in its characters from, 
and much larger than any of the other west coast species of the genus. 
It seems to be rather rare. When Dr. Gould described his Venus 
rigida (not Venus rigida Dillwyn, 1817) he included representatives 
of two species. One of these was Paphia staminea Conrad, and the 
other the present species, which was discriminated by Dr. Carpenter. 


LIOCYMA BECKII Dall, 1870. 


Plover Bay, Eastern Siberia, near Bering Strait, and southward to 
Unalaska, eastward to Kadiak and Prince William Sound, in 6 to 60 
fathoms. Also North Japan. 

Shell subtrigonal, inflated, with yellow or greenish periostracum, and 
irregular concentric sulci. Length of largest individual, 18.0; diame- 
ter, 8.5 mm. 

LIOCYMA VIRIDIS Dall, 1871. 


Point Barrow, Arctic Ocean, south through Bering Strait and Sea 
to the Okhotsk Sea, the Aleutian Islands, and eastward to Kadiak 
Island, Alaska, in 4 to 70 fathoms. Also North Japan. 
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olive-brown color, bleaching on the beach to cream color, with regular, 
rather distant concentric sulci; subcompressed, sometime almost ros- 
trate behind. Maximum length, 38.0; diameter, 13.5 mm. 

The young are very like the adult Z. fuctuwosa Gould, of the boreal 
Atlantic, but have a deeper pallial sinus. 


LIOCYMA SCAMMONI Dall, 1871. 


Port Simpson, British Columbia, Scammon. 

Brown, dark, solid, with heavy hinge and strong, prominent liga- 
ment. The umbones are more central and the pallial sinus more 
shallow than in any other species. Maximum length, 24.0; diameter, 
11.5 mm. 


VENERUPIS LAMELLIFERA Conrad, 1837. 


Farallones Islands, off San Francisco Bay, and south to Lower 
California. 

This very irregular species has obsolete radial and often very strong, 
distant, concentric lamelle, though under favorable conditions, espe- 
cially in adolescent specimens, the lamelle may be thin and sharp. 
The young are brightly colored, the adults dull and earthy, though 
toward the southern extreme of its range the shell becomes more 
porcellanous. It was described as Venus lamellifera by Conrad, and 
Petricola cordieri Deshayes, 1839, is synonymous. It has been gener- 
ally known as Rupellaria lamellifera, as determined by Carpenter. 


VENERUPIS FOLIACEA Deshayes, 1853. 


Cape St. Lucas, the Gulf of California, and southward to Acapulco 
and the Bay of Panama. 

A short and foliaceous species, more or less stained with purple. 
Tapes squamosa Carpenter, 1857, from Mazatlan, is the nepionic young 
of this species. Venerupis paupercula Deshayes, 1853, if really from 
Mazatlan, is perhaps identical, and Venus troglodytes Morch, 1861, is 
certainly synonymous. 


VENERUPIS OBLONGA Sowerby, 1834. 


Bay of Panama to Payta, Peru. 

Venerupis jimbriata Sowerby , 1853, is probably synonymous; JV. elip- 
tica and V. solida Sowerby,1834, belong in the genus Petricola, where 
Sowerby originally placed them, and not in Venerupis, to which they 
were referred by Deshayes. The relations of V. oblonga to V. foliacea 
are in need of elucidation. 
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PSEPHIDIA LORDI Baird, 1863. 


Port Etches, Prince William Sound, Alaska, and southward to Cata- 
lina Island, California, in 4 to 15 fathoms. 

White, pale green, or straw color, quite trigonal and plump, often 
containing the nepionic young. 


PSEPHIDIA OVALIS Dall, 1g02. 


Pribilof Islands, Bering Sea, the eastern Aleutians, and the main 
coast eastward and southward to San Diego, California, in 3 to 20 
fathoms. 

Yellowish white, oval, subcompressed, and attaining a larger size 
than 7. lordi. 

** Psephis tellimyalis” Carpenter, 1864, is the nepionic young of 
Petricola, as determined from the type specimens. The name has 
often been mistakenly applied to P. ova/is, and the latter has also been 
mistaken for /. dordi in the absence of figures or typically named 
specimens. A species of Psephidia quite near to P. ovalis oceurs in 
the Pleistocene terraces of Volcano Bay, Yesso, Japan, where speci- 
mens were collected by Pumpelly. 


GEMMA GEMMA Totten, 1834. 


Shores of San Francisco Bay, introduced with ** seed” oysters from 
Chesapeake Bay about 1899. 

The form obtained is the variety purpurea Lea. For synonymy, 
etc., see Atlantic list. It is not yet certain that the species is estab- 
lished on the Pacific coast. 


NOTES ON AND DESCRIPTIONS OF WEST COAST AMERICAN SPECIES. 


The available material for the west coast of South America is so 
meager that no attempt has been made to include species which do not 
reach the southern limit of the Panamic fauna near Payta, Peru. 


CLEMENTIA SOLIDA, new species. 
Plate XIV, fig. 4. 


Shell large and solid for the genus, with an obseure ridge extending 
from near the beaks to the posterior end of the basal margin; umbonal 
region concentrically undulated and the whole shell concentrically, 
somewhat irregularly, strongly striated; beaks prominent, small; lunu- 
lar region deeply impressed, though there is no defined lunule or 
escutcheon; ligament short, on strong nymphs; three entire cardinal 
teeth in each valve; inner margins smooth; adductor scars large; pal- 
lial sinus narrow, long, obliquely ascending, rather blunt in front. 
Height, 63; length, 79; diameter, 34 mm. 
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A single valve of this rather remarkable shell was brought to the 
United States National Museum from Topolobampo, Mexico, by Pro- 
fessor Daniels. Cat. No. 126352, U.S.N.M. 


CALLOCARDIA CATHARIA, new species. 
Plate XIV, fig. 3. 


Shell large, white, somewhat earthy, with a pale olive periostracum; 
beaks high, prominent, strongly anteriorly directed over a large cord- 
ate lunule delimited by an impressed line; extremities slightly pro- 
duced, base arcuate; anterior slope short and straight, posterior 
arched, a shallow sulcus cutting off a narrow raised area on each side 
of the ligament; surface more or less shining, finely, closely, sharply, 
concentrically sulcate; the middle of the shell in the early stages 
smooth or with the sulcations feeble, but in the adult they are uni- 
formly continuous; interior white with a faint salmon flush in the 
cavity of the beaks; pallial sinus very near the margin, exceptionally 
wide and shallow, rounded in front: the muscular impressions quite 
small; hinge well developed, normal. Length, 52; height, 43; diame- 
ter, 30 mm. 

Bay of Panama, in 30 fathoms, mud, at station 2799, United States 
Fish Commission steamer Albatross. Cat. No. 96368, U.S.N.M. 

The species appears to be abundant and always pure white exter- 
nally. The pallial sinus seems to vary in form; in the younger shells 
it is relatively narrower and more angular, in the adults shorter and 
more rounded. These differences are rather surprising, as the form of 
the pallial sinus in most bivalves is fairly constant. 


PITARIA TOMEANA, new species. 
Plate XV, fig. 2. 

Shell small, yellowish white, rather earthy in texture, smooth except 
for very fine concentric wrinkles; beaks small, pointed; lunule small, 
defined by a feebly impressed line; periostracum thin, papyracous; 
interior white, margins entire, the area within the pallial line earthy, 
the pallial sinus linguiform, short; hinge normal, solid, the anterior 
lateral subconical. Length, 23.5; height, 20; diameter, 12 mm. 

Brought up with mud on the anchor at Tomé, Chile, by the United 
States Fish Commission steamer Albatross. Cat. No. 109220, U.S.N.M. 

This is an inconspicuous little species, which may in some instances 
develop color markings, though the specimens obtained do not. 


PITARIA (LAMELLICONCHA) CALLICOMATA, new species. 
Plate XVI, fig. 8. 
Shell white, rather earthy, moderately convex, elongate ovate; cov- 


ered with prominent sharp, thin, concentric lamelle, every third or 
fourth of which is higher than the others; near the anterior end the 
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lamellation is somewhat more prominent, as usually the case in this 
group; there are also some fine concentric wrinkles; lunule small, 
lanceolate, nearly smooth, impressed; ligament defended on each side 
by a narrow raised rib; there is no radial sculpture; interior pure 
white; pallial sinus long, linguiform, upper boundary of it nearly 
horizontal; internal margins smooth, hinge normal, anterior lateral 
strong. Length, 47; height, 36; diameter, 22 mm. 

Bay of Panama, in 14 fathoms, mud, at station 2801, by the United 
States Fish Commission steamer A/hatross. Cat. No. 96388, U.S.N.M. 


CYTHEREA (VENTRICOLA) FORDI Yates. 
Plate XV, fig. 7. 


As the original figures in the Bulletin of the Santa Barbara Society 
of Natural History are accessible to few students, I have added a fig- 
ure of a well-grown valve from the collection of the United States 
National Museum, dredged by me off the north side of Catalina Island 
in 16 fathoms. Cat. No. 120704, U.S.N.M. 


CYTHEREA (VENTRICOLA) MAGDALENAZ, new species. 
Plate XV, fig. 6. 


Shell thin, inflated, suborbicular, inequilateral, the beaks near the 
anterior fourth of the length; color yellowish, with radial series of pale 
brown painting; lunule cordate, striate, flattish, pale brown; escutcheon 
not defined; sculpture of primary distant and secondary adjacent con- 
centric lamelle which are pedicillate, their expanded summits coalescent 
and microscopically radially, closely striate; interior white or yellow- 
ish; inner margins minutely crenate; pallial sinus small, angular; hinge 
strong, anterior lateral distinct in the young, anterior right and pos- 
terior left cardinals thin, entire, the others thicker and suleate or bifid. 
Length, 42 (to 48); height, 38; diameter, 26 mm. 

Dredged by the United States Fish Commission steamer .A/batross 
off Magdalena Bay on the west shore of Lower California, at station 
2989, in 36 fathoms. Cat. No. 109214, U.S.N.M. 


CYTHEREA (FOVEOLATA VAR?) LEPIDOGLYPTA Dall. 
Plate XV, figs: 4, 5. 


Shell suborbicular, moderately convex, yellowish white, profusely 
concentrically lamellose; beaks prominent, anteriorly directed; lamelle 
on the beaks somewhat alternated, three or four secondary lamelle 
appearing between each pair of primary slightly higher ones, but over 
the greater part of the disk they are uniform and similar, with slightly 
wavy edges and the ventral face of each lamella very finely closely 
transversely striated, the bottom of the channels between the ribs 
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without sculpture except lines of growth; lunule large, cordate, cir- 
cumscribed by an incised line, lamellose, the apposited edges slightly 
pouting; escutcheon bordered by a sharp keel in the left and a rounded 
ridge in the right valve; wider and smooth in the left, narrower and 
more or less lamellose in the right valve, the latter slightly overlap- 
ping behind; ligament sunken but not covered; the concentric sculp- 
ture slightly more prominent distally; interior white, the margins 
finely crenulate; the pallial sinus short, wide, angular, reaching for- 
ward only to the vertical of the posterior end of the ligament; hinge 
strong, the posterior pair of. right cardinals and the middle left one 
subsuleate; anterior lateral distinct. Length, 41; height, 36; diame- 
ter, 23 mm. 

Purchased with a lot of west coast beach shells at Acapulco, Mexico, 
in 1868, by W. H. Dall. Cat. No. 103286, U.S.N.M. 

This looks almost exactly like a young quahog, externally, and the 
Cytherea hinge is a surprise. Only one specimen has been examined. 
It agrees with dealer’s shells which come to me named foveolata 
Sowerby, a species which so far seems positively located only in the 
Cape Verde Islands. 


CYCLINELLA SINGLEYI, new species. 
Plate XV, fig. 3. 


Sheli suborbicular, white, shining, but not polished, covered with 
fine, sharp concentric striation and marked with obscure obsolete radial 
lineation; valves convex, slightly flattened on. the posterior dorsal 
slope; beaks small, pointed, slightly anteriorly twisted; lunule lan- 
ceolate, defined by an impressed line; ligament long, strong, deeply 
inset; interior white, earthy, with entire margins and a deep, angular 
pallial sinus, pointing toward the umbo of the shell. Length, 39; 
height, 38; diameter, 23 mm. 

Collected near the delta of the Yaqui River, West Mexico, by J. A. 
Singley. Cat. No. 108817, U.S.N.M. 

This is a more inflated, more sharply sculptured, and more shining 
species than any of the others. 


CHIONE (LIROPHORA) SCHOTTII, new species. 
Plate XVI, fig. 7. 


Shell small, white, rounded-trigonal, with high, pointed, slightly 
recurved beaks; lunule long, lanceolate, narrow; escutcheon, limited 
by an inconspicuous keel, nearly smooth; sculpture of close-set subcon- 
centric, flattened ribs, separated only by much narrower sulci, and not 
always in harmony with the incremental lines; these ribs are abruptly 
attenuated or bifurcate on the posterior dorsal area; there is no trace 
of any radial sculpture; interior white; pallial sinus small and rather 
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open; internal margins crenate, hinge normal, teeth entire. Length, 
14; height, 13; diameter, 8 mm. 

sollected by Arthur Schott, at Humboldt Bay, Gulf of Panama. 
Cat. No. 6226, U.S.N.M. 

These specimens are small, and very likely not of full size; they 
may also be somewhat bleached, but they certainly can not be identi- 
fied with any of the other species of the coast. 


CHIONE (LIROPHORA) OBLITERATA, new species. 
Plate XVI, fig. 2. 


Shell solid and heavy, subtrigonal, with very posterior beaks; of a 
pale yellow or yellow-brown color, with faint purplish radial flames or 
flecks; lunule short cordate, nearly smooth; escuteheon elongate, 
excavated, smooth; beaks small, anteriorly directed; surface smooth 
or obsoletely radially striated, sculptured with heavy tumid concentric 
waves which in the adult become somewhat irregular and sometimes 
coalescent on the disk, more or less angular and bifid on the posterior 
dorsal slope; interior yellowish with a flush of purple near the hinge; 
hinge normal; pallial sinus very short and small, angular, inner mar- 
gins minutely crenate. Length, 24; height, 18; diameter, 14 mm. 

Humboldt Bay, Gulf of Panama, two left valves, Cat. No. 11821 
and 6227 U.S.N.M. 

This is the analogue of the Atlantic C. atilirata Conrad, but differs 
by well-marked characters from that as well as from the species of the 
paphia or mariz type which have regular ribs. It reaches a length 
of some 30 mm. 


CHIONE (TIMOCLEA) PERTINCTA, new species. 
Plate X VI, fig. 9. 


Shell solid, ovate or cuneate, white externally, with a flush of pink 
near the umbones, the small lanceolate lunule dark brown, the poste- 
rior dorsal slope with wavy red-brown lines irregularly longitudinal. 
There is a very narrow striated escutcheon; beaks low, at the anterior 
third; surface with feeble concentric sculpture not rising into lamelle; 
radial sculpture conspicuous, of sulci with the anterior slope steep and 
short, the other covering the whole interspace to the next posterior 
sulcus; near the lunule the sulci are close and well marked, then for a 
short space they are almost absent, after which they extend with rather 
wide interspaces to the posterior end of the shell; these characters of 
the sculpture may not be invariable, but in the two best preserved 
valves are similar; interior with the hinge strong, the middle left car- 
dinal bifid, the pallial sinus short, linguiform, the cavity of the valves 
except near the beaks and margin stained with very dark purple, the 
inner margins finely crenulate. Length, 37; height, 28; diameter, 
19 mm. 
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Indefatigable Island of the Galapagos group; a number of worn 
valves. Cat. No. 102457, U.S.N.M. 

The young shells appear to be oval, the only well-preserved adult 
valve, which is figured, is distinctly cuneate. In general the species 
is more elongate than the other species of the coast and the sculpture 
is quite unlike any of the others, the nearest being C. columbiensis, 
which has channeled and regular sulci between flat ribs. 


VENUS APODEMA, new species. 
Plate XV, fig. 8. 


Shell suborbicular, convex, white, concentrically ribbed with narrow, 
solid, hardly elevated riblets separated by narrower sulci; beaks very 
anterior, incurved, low, finely radially striated; anterior slope short 
with a small cordate lunule; posterior slope arcuate, with an elongated 
area bounded by a rounded ridge which does not interrupt the sculp- 
ture; interior white, the margins with fine obscure crenulation; pallial 
line with a short angular sinus; hinge normal, the corrugated area 
small and narrow. Height, 43; length, 47; diameter, 28 mm. 

Humboldt Bay, Gulf of Panama, Arthur Schott. Cat. No. 6243, 
U.S.N.M. 

A single somewhat worn valve was collected by Schott with numer- 
ous other beach shells, which he presented to the National Museum 
nearly fifty years ago. It has been named and figured, because of the 
interest attaching to the discovery of this genus in those waters, and 
because it seems certain that it does not agree with any already known 
species. It is very probable that the sculpture was considerably 
sharper when the shell was fresh and the concentric sculpture unworn, 
but it is evident that the latter never was sharply lamellar as in the 
Atlantic species. 


MARCIA KENNERLEYI Reeve apud Carpenter. 
Plate XIV, fig. 1. 


A figure of a specimen obtained alive in the harbor at Sitka, Alaska, 
is included. Cat. No. 23441, U.S.N.M. 

A worn valve of this species was collected by me at Carmel Bay, 
near Monterey, California, in 1866. 


PAPHIA (PROTOTHACA) STAMINEA var. SULCULOSA, new species. 


Plate XIV, fig. 2. 


San Ignacio lagoon, Lower California; Henry Hemphill, Cat. No. 
105421, U.S.N.M. 

This form, through its modified sculpture, is so different from the 
ordinary type that it seemed best to figure it. Only with a large series 
can its relations to the type be fully appreciated. 
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LIOCYMA BECKII Dall. 


Plate X VI, fig. : 


Liocyma beckii Dati, Proce. Boston Soc. Nat. History, XIII, 1870, p. 257; Am. 
Journ. Conch., VII, 1871, p. 145, pl. xrv, fig. 7 


Plover Bay, eastern Siberia, at the western entrance of Bering 
Strait. Cat. No. 163110, U.S.N.M. 


& 


LIOCYMA VIRIDIS Dall. 


Plate XV, fig. 
Liocyma viridis Dati, Am. Journ. Conch., VII, 1871, p. 146, pl. xiv, fig. 8. 


Kyska Harbor, Gres it Kyska Island, in 8 fathoms, sand; W. H. Dall. 
Cat. No. 160904, U.S.N.M. 


LIOCYMA SCAMMONI Dall. 


Plate X VI, fig. 


Liocyma scammoni Dati, Am. Journ. Conch., 1871, VII, p. 145, pl. x1v, fig. 9. 


Port Simpson, British Columbia; Capt. C. M. Scammon. Cat. No. 
163121, U.S.N.M. 
PSEPHIDIA LORDI Baird. 


Plate X V1, figs. 5, 6 


Chione lordi Barry, Proc. Zool. Soc., 1863, p. 69, pl. m, fig. 10. 
Psephis lordi CarPENTER, Proc. Acad. Nat. Sci. Phila. for 1865, p. 57. 
Lituya Bay, Alaska, in 8 fathoms, sand; W. H. Dall. Cat. No. 
163071, U.S.N.M. 
The specimen figured is perhaps more trigonal than usual, others 
“ are slightly more produced behind. 


PSEPHIDIA OVALIS, new species. 
Plate XVI, fig. 4. 


Shell small, white, polished, oval, subcompressed; surface with obso- 
lete concentric threads near the anterior base, but over most of the 
disk smooth; beaks small and very low, at about the anterior third 
of the length; lunule elongated, extremely narrow, nearly as long as 
the anterior dorsal slope; escutcheon linear or none; interior white, 
the pallial sinus moderate, pointed; internal margin delicately striated; 
hinge well developed, like that of P. lordi, “— three entire cardinals 
and no anterior lateral tooth. Length, 8.5; height, 6.5; diameter, 
3.0 mm. 
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North side Catalina Island, California, in 16 fathoms gravel and 
sand; W. H. Dall. Cat. No. 163089, U.S.N.M. 

The species is viviparous; some of those taken having as many as 
thirty young shells in the anal chamber. It is always distinguishable 
from Psephis tantilla (Gould) Carpenter by its hinge and oval form, 
and from /. lordi by its oval outline, compressed valves, and thinner 
shell. Psephis tellimyalis of Carpenter, 1864, is the nepionic young 
of a species of Petricola, and his Psephis salmonea bears the same rela- 
tion to some other bivalve, apparently a species of Zivela, not 7. 
stultorum. 





NOTES. 


Dosinia angulosa Philippi, through having the name of the Chinese 
province of Chi-li, latinized into chéliense by Deshayes, has been erro- 
neously supposed to extend its range to South America. 

The National Museum contains a valve of Dostnia prostrata said to 
have been dredged in the Gulf of California, but as the collector had 
also visited and collected on the coasts of China and Japan, I suspect 
a mixture of labels to be responsible for an obvious error. Clementia 
gracillima Carpenter, 1857, from Mazatlan, is an unidentifiable nepi- 
onic shell, less than a tenth of an inch in length. 

The genus Circe does not occur on the west coast of America; even 
Gouldia, which might be expected, is unknown. Two shells described 
as Circe margarita and (C. subtrigona by Carpenter, in 1857, from 
Mazatlan, are nepionic shells, which are so juvenile in their characters 
as to be impossible of identification at present. We may assume it to 
be certain that they do not belong to the genus Circe. Circe num- 
mulina Lamarck, 1818, was listed from Central America by Sir E. 
Belcher, but his localities were notoriously not dependable. Cytherea 
petechialis Lamarck, 1818, is listed by Carpenter from Mazatlan, hav- 
ing been found among the Reigen shells, but it is certainly exotic, 
none having appeared from there for half a century. Saaidomus 
brevisiphonatus Carpenter, 1865 (and Darina declivis of the same 
date), have never been collected since they were described from the 
Vancouver region. I believe them to be exotics which were acciden- 
tally mixed with West Coast shells. Specimens supposed to be the 
Saxidomus, sent by West Coast collectors, have invariably proved to be 
mutations of S. gigante us. The name Saxridomus squalidus, given toa 
South American shell, probably a Marcia, has been frequently applied 
to the S. giganteus, following an error of Carpenter. 
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INDEX TO NAMES OF SUBDIVISIONS. 


(Synonyms in italics. ] 


Page. 
ME natetas ka cad ck cideweebnwes 346 
Agriopoma............ 353,370, 381, 387 
BE Soci Ses acdesnun 352, 370, 387 
BS reer 346 
Amyantis. - . . le gud es aon svew. 
MI a eo akcesete hina cewiu, 364 
PE So oS ials wived) dow ences 364 
I oe ho a a te 
Anomalocardia . ...-- - - 359, 375, 376, 396 
PINE hiss. c 5 este ces 359 
PRs Bi case sacckenncinss. SO 
PNG eins va denacS. anaes de 355 
MIE ea socks hi wah wet eau 355 
pO ee oe eee ree e 355 
at ee te oe eal 346 
EY stearate ai Bile « ware wire Ke 346 
PES drbsatatew ween sai nee eas 356 
ME cwibasawkets de tecsanceweee 356 
DIE Siuthehccck and gessas wa aws 346 
MI Sree een deaadiethean ns 346 
Dice dante wedttbdade exces unsns 346 
NG re daikic sounds keweea ans hen 346 
PINE Bio 0. cca cwtncctse vanes 353 
PE ic nuc gene eananee 347 
se cia ee are ge way 362 
es ad 348 
RN on 6 365 
CE er 
CUE vison cdc accdaganaee 362 
Callithaca................. 357, 364, 399 
Callocardia ....... 353, 370, 381, 387, 402 
SEN ieidnainty on aw kai esiawa ames 353, 354 
Es tae cadee shew six saad 360 
Nt ae eet uia a ae 346 
RIN asin vi tte te'dedvcwasaeus 359, 360 
DRS isda sd dot tiet bed aae 356, 358 
ee ee 357, 373, 374, 275, 382, 
392, 393, 394, 395, 404, 405 
NR ce cei sadace dane anne 352, 356, 358 
Chionella ....-. 350, 351, 353, 369, 386, 387 
SOD ccs ddensu tenn atannena 350, 351, 408 
GNENRA O od fs as cons acusuaewde 351 
RORONO Ss cit ccnocceecnseee 356 
COIN vic du eVetins cc caexns 358 
DS oe on de 5 ak Neickwacds ds 352 | 
DUR SE hrd susie eave adee 355, 358 
RUNNION 5:<53 sunaceeseenewant 358 
Reema. . ...<.....-. 348, 384, 401, 408 
IIR oe as ctcsa canant 360 
aS ee ee eee 350 





Page. 

( ryptogramma ib Gicec ty lait ear abigail 359 
Ga ietikc& aecdessckuusead eee 
NS id vet wader uncnaesaeees 348 
Cyclinella......... 357, 373, 391, 392, 404 
RCI oo eed eee 355, 357 
COR ote on coe NK 357 
CNN ooo cra ed 357 
COO «5 disk dcutesetexaeeuese 352 
Cytherea . 354, 355, 372, 381, 382, 390, 403 
COS ov adaescke ceeds 346, 352, 358 
CRUE ois ss ca wee sane 348 
ME i ica fake eee 352, 354 
RO ave cnvdgencsaveucemee 349 
DI oo aia anrein cena cla eee 346, 355 
Pe Oe re 347 
DN as a Keeeks 346, 366, 379, 384, 408 
SPIN a wind caccoueee 347, 366, 379, 384 
UND. oo 5s 5 xienee eee 345 
NIE 5 dsc'cee wa teas 345, 346, 355 
SND ii his a ted tage neko 347 
SID fic hinitrn's aera Sacre meee 347 
RIES es khair Sxcoruntenaee 352, 370 
Eutape Watardraedigk te aevediaalesaiateae 362 
SUI xc cccciatcaweuech eeu 349, 369 
ME dilaign Sonwets dn eeueneee 346 
eer 
GG tad ods ba wade 365, 378, 401 
CIE 5 ocd cccviven canes 365 
Gomphina ............ 356, 358, 359, 375 
NG aioda sas aWacdeacneeeees 350, 369 
CUNO 55s oc aac cuneseeaas 348 
CHERIOIIIIIR Ss oases witen dereens 348 
REUNION 55 dou tanbesecanen 360 
P52 cv cctcisiveunngenes 359, 361 
NR ain ds Snncchedacadeee 359 
| Ae OILS 0:0 ss vacunedCawae 354 
Hysteroconcha.......- 354, 371, 388, 389 
I s.o'c ce vacasnckwendecudees 362 
Gs al alk Naka dda gS ean eae 365 
| ORIN oe5 css ce kdarvecticeneces 360 
ON a oo icc cdscdnsncendins 360, 361 
| Lamelliconcha -....... 354, 372, 389, 402 
RNG 0356. os sc Sue cesesns 356 
DEN < oidc taec bh ach dae Sas 358 
RE iiss 5 id ematiecdbidsek oo dha 358 
TOUR ocss eden tcinadnnedes 351 
SS ee 364, 378, 399, 400, 407 
Lirophora .... 358, 375, 394, 395, 404, 405 
SUIS ince inndidtnateageads 357 
ECCS . 6 on gain acs eigenen 364 


410 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVI. 


Page. Page. 
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Macrocallista 351, 353, 369, 386, 387 | Pullastra 363 
Marcia 359, 360, 396, 397,406 Pullastra..- 362 
, 361 | Radiocrista 350 
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Meretricinz 348 | Samarangia 361 
Meretrix..-.-. ieee 352 | Saxidomus............ 356, 364, 391, 408 
Meroé ‘ _........ 350  Solanderina 350 
Metis as 363 Sunetta 349 
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Omphaloclathrum 358 Textrix 362 
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Pachydesma 349, 368, 386 | Timoclea -...- 358, 374, 375, 395, 396, 405 
Paphia 362, 397, 398, 399, 406 | Tivela .... 348, 349, 367, 380, 381, 385, 386 
Paphia Bore eae 350  Tivelina ..-. 354 
Parastarte ....... 3 365,379  Tottenia 365 
RS eee 362 | Transennella .......... 79, 384 
Parembola x2 363. Trigona 349 
Parmulina Es 351 Trigonella 349 
Parvivenus ...... ee 359 | Triquetra 359 
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Pelecyora ; 346 | Veneriglossa 353 
Petrifora 365  Venerinz 357 
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Pitaria S68, | Venerant ..<.2:.5siseneenests 365, 400 
354, 370, 371, 372, 387, 388, 402 Ventricola .... 355, 372, 381, 382, 390, 403 
DIMI ina ds och cnc cegueee 363 Venus. 354, 355, 360, 376, 377, 378, 396; 406 
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Protothaca. . 364, 397, 399,406 Volupia 358 
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EXPLANATION OF THE PLATES. 
Puate XII. 
EAST AMERICAN VENERID®. 


Dosinia (Dosinidia) discus Say. Cat. No. 54094, U.S.N.M.; South Carolina; 
length, 70.0 mm.; p. 379. 
Tivela nasuta Dall. Cat. No. 153377, U.S.N.M.; length, 33.0 mm.; Santa 
Marta, Colombia; p. 380. 
Tivela braziliana Dall. Cat. No. 125468, U.S.N.M.; length, 40 mm.; Brazil; 
p. 381. 
. Callocardia ( Agriopoma) zonata Dall. Cat. No. 92015, U.S.N.M.; length, 22.0 
mm.; North Carolina; p. 381. 
5. Cytherea ( Ventricola) strigillina Dall. Cat. No. 95608, U.S.N.M.; length, 38.0 
mm.; Key West, Florida; p. 381. 
3. Dosinia ( Dosinidia) elegans Conrad. Cat. No. 6120, U.S.N.M.; length, 68.0 
mm.; Texas; p. 379. 
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Pirate XIII. 


EAST 





AMERICAN VENERID-¥., 


Dosinia (Dosinidia) discus Say, interior view. Cat. No. 54094, U.S.N.M.; 
length, 70 mm.; South Carolina; p. 379. 

Chione mazyckii Dall. Cat. No. 92022, U.S.N.M.; length, 15.0 mm.; North 
Carolina; p. 382. 

Tivela abaconis Dall. Cat. No. 103551, U.S.N.M.; length, 11.0 mm.; Abaco 
Island, Bahamas; p. 380. 

Transennella cubaniana Orbigny. Cat. No. 54135, U.S.N.M.; length, 10.6 mm.; 
St. Croix, West Indies; p. 379. 

Transennella conradina Dall, interior view, showing characteristic sulcations 
of the margins. Cat. No. 64437, U.S.N.M.; length, 11.0 mm.; West Flor- 
ida; p. 379. 

Cytherea ( Ventricola) callimorpha Dall. Cat. No. 64292, U.S.N.M.; length, 
15.5 mm.; Barbados; p. 382. 

Dosinia ( Dosinidia) elegans Conrad, interior view. Cat. No. 6120, U.S.N.ML.; 

length, 68.0 mm.; Texas; p. 379. 


Puate XIV. 


WEsT 





AMERICAN 






VENERID-F. 


Marcia kennerleyi Carpenter. Cat. No. 23441, U.S.N.M.; length, 71 mm.; 
Sitka, Alaska; p. 406. 

Paphia ( Protothaca) staminea Conrad, variety sulculosa Dall. Cat. No. 105421, 
U.S.N.M.; length, 55.0 mm.; San Ignacio Lagoon, Lower California; 
p. 406. 

Callocardia (Agriopoma) catharia Dall. Cat. No. 93638, U.S.N.M.; length, 
52.0 mm.; Panama Bay; p. 402. 

Clementia solida Dall. Cat. No. 126352, U.S.N.M.; length, 79.0 mm.; Topolo- 

bampo, Mexico; p. 401. 

XV 


PLATE 





WEST AMERICAN VENERIDE. 








Liocyma viridis Dall. Cat. No. 160904, U.S.N.M.; length, 
Harbor, Aleutian Islands; p. 407. 

Pitaria tomeana Dall. Cat. No. 109220, U.S.N.M.; length, 24.0 mm.; Tome, 
Chile; p. 402. 

Cyclinella singleyi Dall. Cat. No. 168817, U.S.N.M.; length, 39.0 mm.; Yaqui 
River delta, Gulf of California; p. 404. 

Cytherea (Ventricola) foveolata variety lepidoglypta Dall Cat. No. 103286, 
U.S.N.M.; length, 41.0 mm.; Acapulco, Mexico; p. 403. 

The same, vertical view, showing lunule and escutcheon. 

Cytherea ( Ventricola) magdalenx Dall. Cat. No. 109214, U.S.N.M.; length, 
42.0 mm.; Magdalena Bay, Lower California; p. 403. 

Cytherea ( Ventricola) fordi Yates. Cat. No. 120704, U.S.N.M.; length, 47.0 
mm.; Catalina Island, California; p. 403. 

Venus apodema Dall. Cat. No. 6243, U.S.N.M.; length, 47.0 mm.; exterior 
view of a somewhat worn specimen from Humboldt Bay, Gulf of Panama; 
p. 406. 
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31.0 mm.; Kyska 
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PLATE XVI. 
WEST AMERICAN VENERID®. 


Liocyma scammoni Dall. Cat. No. 163121, U.S.N.M.; length, 20.5 mm.; Port 
Simpson, British Columbia; p. 407. 

Chione (Lirophora) obliterata Dall. Cat. No. 11821, U.S.N.M.; length, 24.0 
mm.; Humboldt Bay, Gulf of Panama; p. 405. 

Liocuma beckii Dall. Cat. No. 163110, U.S.N.M.; length, 14.0 mm.; Plover 
Bay, near Bering Strait, Eastern Siberia; p. 407. 

Psephidia ovalis Dall. Cat. No. 163089, U.S.N.M.; length, 9.0 mm.; Catalina 
Island, California; p. 407. 

Psephidia lordi Baird. Cat. No. 163071, U.S.N.M.; length, 7.5 mm.; Kyska 
Harbor, Aleutian Islands; p. 407. 


The same, umbonal view showing lunule. 


Chione (Lirophora?) schottii Dall. Cat. No. 6226, U.S.N.M.; length, 14.0 mm. ; 
Humboldt Bay, Gulf of Panama; p. 404. 


. Pitaria ( Lamelliconcha) callicomata Dall. Cat. No. 96388, U.S.N.M.; length, 


47.0 mm.; Bay of Panama; p. 402. 
Chione ( Timoclea) pertincta Dall. Cat. No. 102457, U.S.N.M.: length, 37.0 
mm.; Galapagos Islands; p. 405. 
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ON THE LOWER DEVONIC AND ONTARIC FORMATIONS 
OF MARYLAND. 


By CHARLES SCHUCHERT, 


Assistant Curator, Division of Stratigraphic Paleontology. 


Cumberland, Maryland, has long been famous for its Oriskany fos- 
sils, which were first brought to the attention of paleontologists by 
Mr. William Andrews, and described by Hall in the third volume of 
the Paleontology of New York. The Helderbergian fossils are more 
difficult to secure, and these ‘* Medals of Creation” become more and 
more rare as one proceeds downward in the section. It is for this 
reason, as well as for the great amount of folding and sometimes of 
crumpling to which the formations have been subjected, that the per- 
fect suecession of the Ontaric “ and Lower Devonie rocks of Maryland 
has so long remained in obscurity. In a general way that succession 
has been known for many years, but as late as 1897 the term Lewis- 
town formation was used to cover the equivalents of the New York, 
Niagara, Salina, and Lower Helderberg. Mr. Robert H. Gordon 
began to collect fossils about Cumberland in 1894, and through him, 
in the autumn of 1899, my own interest in this locality became so 
great that since then we have together gone over the sections five 
times. In the main our studies have been confined to the Helderberg- 
ian and Oriskanian deposits, though we have investigated the lower 
formations often enough to learn that the composite section (p. 422) 
is essentially correct. In regard to the lower beds of the Ontaric 
here discussed use has been made of the work of the Maryland 
Geological Survey, by R. B. Rowe and C. C. O’Harra. 

In this connection, I desire to express my indebtedness to Mr. Gor- 
don, whose detailed knowledge of the formations around Cumberland, 


«The American equivalent for Upper Silurian. For definition of this and the 
Lower Devonic terms here used see Clarke and Schuchert, Science, December 15, 
1899, pp. 874-78. 
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and whose aid and interest in my work have greatly increased the value 
of the present paper. The work of the local collectors of Cumberland, 
Messrs. Frank Hartley, George M. Perdew, and G. M. Roeder, has 
also been of much benefit. These united efforts have resulted in 
unearthing many new species and new faunule in which the Cystidea 
form an important part. The best material in the collections has been 
deposited in the United States National Museum, and will serve as 
the basis for a monograph of the Ontaric and Lower Devonic fossils 
of Maryland, now in preparation for the Geological Survey of that 
State, under the direction of Dr. W. B. Clark. 

Cumberland Basin.—The Ontaric and Devonie deposits, from the 
Juniata to the close of the Oriskany, were laid down in an Appalachian 
trough, which Ulrich and Schuchert“ have termed the Cumberland 
Basin. This basin was bounded on the west by the Helderbergian 
barrier, which existed possibly from Clinton, but certainly from 
Niagaran time, and extended from the region of Cayuga Lake, New 
York, southwestward to west of Altoona, Pennsylvania, through west- 
ernmost Maryland, central West Virginia, into eastern Tennessee. To 
the east of this barrier and about parallel with it was the Appalachian 
Valley fold. Between these lay the Cumberland Basin, which steadily 
subsided from early Ontaric time to the close of the Oriskanian. The 
area of greatest subsidence was in central Pennsylvania (Lewistown), 
since here occurs the greatest thickness for nearly all the formations. 
To the north and south the formations pinch out, but during Helder- 
bergian time a transgression sets in which first attains the Mohawk 
River in New York and subsequently spreads as far south as Hancock 
County, Tennessee. During the Becraft of Helderbergian time, in the 
western area of the Cumberland Basin, throughout West Virginia, 
Maryland, and southern Pennsylvania, little deposition took place, but 
about 60 miles east conditions were normal and here occur faunas of 
Becraft time. This sea spread north to the Mohawk River, but south 
of Covington, Virginia, it had no great extent. In the western are: 
the Lower Oriskany black chert rests conformably upon, but sharply 
separated from, the late New Scotland shale zone, In the eastern area 
nothing as yet has been found comparable with the Lower Oriskany 
of the Cumberland region, and it may be that no deposits of this time 
were there laiddown. During Upper Oriskany time sedimentation was 
again general and continued until the close of the Maryland Oriskanian. 
Then a land condition prevailed in this basin south of middle Pennsy1- 
vania, throughout Esopus and Onondaga time. To the north of middle 
Pennsylvania, however, the Oriskanian sea continued, and finally, in 
late Oriskanian time (Decewville), the Atlantic fauna spread by way 
of the Mohawk depression into the Mississippian province. The 


« Report of the New York State Paleontologist, 1901 [1902], pp. 647-652. 
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Mississippian Middle Devonic transgression did not attain its greatest 
extent until Marcellus time, when it crossed the Helderbergian barrier 
and completely invaded the Cumberland Basin as far east as the Appa- 
lachian Valley fold. Then the Atlantic fauna again spread into the 
Marcellus sea of the Mississippian province. 

Jun tata, Tuscarora, and Niagaran deposits of Cumberland Basin. 
In the present paper the lower members of the Ontarie will! not be 
further described than to mention that the formations beneath the 
Salina have a united thickness of 1,934 feet. More detail is given in 
the composite section (pp. 423-4). The fauna from these formations 
is at present a small one, and outside of Arthrophycus harlani, Atrypa 
reticularis, and Lepte na rhomboidalis, all the species appear to be new. 
While these formations have the position of the New York Medina, 
Clinton, Rochester, Lockport, and Guelph, they are not all to be 
called by these names, because, in the absence of characteristic species, 
the faunas indicate that the Maryland Niagaran deposits belong to 
another sea province. The conspicuous life element of these sedi- 
ments is represented by a few species of Ostracoda, which are at 
times so wonderfully prolific as to make up, in large part, limestone 
bands 2 to 4 inches thick. These forms appear in the so-called Clin- 
ton, attain greater development in the thin limestone bands of the fol- 
lowing formation, and in the Salina are the essential fossils, where the 
small Ostracoda are joined by large Leperditia. The other fossils of 
the lower formations are a few species of brachiopods of the genera 
Rhynchonella and Rhynchospira; sometimes quite prolific, and of the 
trilobites Calymene, Dalmanites, and Jlomalonotus. This ‘faunal 
development is wholly unlike that of the Niagaran of the interior 
United States, and is known to be restricted to the Appalachian 
region from southern Virginia north into New York. For this 
area note the absence of the following fossils characteristic of the 
New York Niagaran: Spirifer radiatus, S. niagar nis, S. crispus, S. 
sulcatus, Pentamerus oblongus, Caryocrinus, Eucalyptocrinus, ete. 
These facts show that the Maryland faunas were probably derived 
from the east or the Atlantic during Silurie time, and that this ses 
then had no communication with the one farther west, which Walcott 
has called the Mississippian sea.“ 

Salina formation.—Ten miles southwest of Cumberland, along the 
line of the Baltimore and Ohio Railroad, and a little west of the sta- 
tion of Pinto, Maryland, there is a splendid section of Salina rocks. 
Every foot of the 1,125 feet in the vertical beds of this formation, 
Which is described in detail in the composite section, can here be 
studied. The Niagaran deposits are seen to pass without apparent 
break into the Salina, but no part of its fauna is found higher up, 


@ Proc. Amer. Assoc. Ady. Sci., XLII, June, 1894, pp. 129-169. 
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unless it be a few of the Ostracoda which remain undetermined. The 
lower 400 feet of the Salina formation are characterized by Ostracoda, 
particularly the lowest 130 feet, or the cement beds, where these small 
crustaceans are often present in considerable numbers. Not a frag- 
ment of Lurypterus has been secured here. 

The next 285 feet introduce a very meager fauna, a small Meristedla 
predominating and becoming the common fossil in the higher beds. 
Here also has been found a single plate of the fish /’alwaspis bitrun- 
cata. Just above, or about 700 feet above the base of the formation, 
there is a well-marked, but thin, fossiliferous zone, having small RAyn- 
chonella lamellata in abundance, a Rhynchospira recalling 2. globosa, 
a small Meristella, Orthothetes, new species; Murchisonia, a small 
Modiolopsis-like bivalve, and, rarely, Zentaculites gyracanthus. Above 
this horizon for nearly 425 feet no fossils other than the small Mer/s- 
tella have been found. Then a prolific fauna indicating the Manlius 
formation rapidly makes its appearance. 

The Salina formation of Maryland is a continuous series of deposits, 
and appears to be the equivalent not only of all the Salina and Water- 
lime of New York, but also includes the hiatus between the Waterlime 
beds with Hurypterus and the ** Bull Head” rock of western New 
York correlated with the Manlius. In eastern New York the whole 
of the Salina lies beneath the ‘*Corralline limestone” of the Schoharie 
section, yet some of the diagnostic fossils of this zone occur in Mary- 
land at the base of the next, or Manlius, formation as here defined. 
In New Jersey it appears that all of Weller’s ‘* Decker Ferry forma- 
tion,” from what he calls the ** Bossardyille limestone,” up to the 
**Coralline limestone” bed of his ** Rhynchonella lamellata zone,” 
representing a thickness of 42 feet, includes the horizon either of our 
bed 5a of the Salina formation, or part of this zone and our 47 of the 
Manlius. It seems hardly probable that all of Weller’s Decker Ferry 
is so young as the base of the Maryland Manlius, for if it were one 
would expect to find some of the cystids, especially Spherocystites, the 
leading fossil of the lower Manlius. In any event this formation is 
either transitional to or lies partly in our basal member of the Man- 
lius. This correlation is further supported by a study of a number 
of sections extending from southern Pennsylvania into New Jersey, 
and thence to the type locality of Schoharie, New York. These sec- 
tions will be published elsewhere. 

The Salina of Maryland is continuous with that of Pennsylvania, 
where it attains a thickness of 1,600 feet in Perry County. Parts of it 
have received. various names, as Bloomsburg red shale, Bridgeport 
sandstone (= Lower Salina), and Bloomfield or Landisburg sandstone 
(= Middle Salina). In Pennsylvania, as in Maryland, the formation is 
devoid of Hurypterus (except at Selinsgrove Junction, where were 
found a few thoracic segments), but it abounds in large Leperditia 
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and, rarely, in Palxaspis. The Pennsylvania Salina unites the deposits 
of New York with those of Maryland and the Virginias. 

Manlius formation.—This formation has in Maryland a thickness of 
about 110 feet and consists, asa rule, of thin-bedded, impure limestones, 
which in the lower third are more shale than limestone. It should be 
said in this connection that there is no natural line or lithologic differ- 
ence by which the Manlius can be separated from the Salina below or 
from the Coeymans above. The sequence of deposition is here con- 
tinuous, and there was no marked physical event in the Cumberland 
Basin to cause a change in the lithology at this time. Our line of sep- 
aration is therefore somewhat arbitrary, and is based on the first 
abundant occurrence of fossils of the type of the New York Manlius, 
a criterion of unequal value in different places. The early abundance 
of life in this horizon recalls the ‘** Coralline limestone” fauna of New 
York, and it soon is blended with the Bryozoa and cystid fauna found 
a little higher in the lower third of the Manlius. 

At Pinto, Maryland, near the base of the Manlius, occurs a great 
abundance of Cladopora rectilineata Simpson, one of the guiding fos- 
sils for these beds. It is also found at Cash Valley, near Cumberland, 
at about the same zone, where occasionally are obtained Acervularia (?) 
inequalis Hall, [/alysites, and Chonetes jerseyensis, three of the leading 
fossils of the ‘* Coralline limestone” of Schoharie, New York. At this 
locality Spirifer octocostatus, Nucleospira ef. ventricosa, and Rhyncho- 
nella approaching 2. campbellana are likewise found. 

Near the middle of the Manlius there is a zone of hard, massive, 
dark blue limestone, well shown near the Market street bridge, in the 
city of Cumberland. It was from this place and horizon that Mr. 
Andrews collected some of his ‘* Lower Helderberg” fossils, which 
were described as such by Hall. They are Merista typa, M. camura, 
Spirifer modestus, S. octocostatus, and Strophonella geniculata. None 
of these species are known to occur outside of the Manlius, and they 
must therefore be eliminated from the Helderbergian as now restricted, 
which begins with the next formation or Coeymans. The exact locality 
of the type specimen of Sphzwrocystites multifasciatus is not known, 
but it could have been found only in the Manlius horizon about 
Cumberland. 

In the ballast quarries of the Baltimore and Ohio Railroad, near 
Keyser, West Virginia,’ may be seen to good advantage an extended 
section not only of the Manlius and about 100 feet of the Salina, but 
also of the entire Coeymans and New Scotland formations. The 
lowest zone (4f) does not yield the corals of the ‘* Coralline” horizon, 


“It is reported that this railroad had spent upward of $2,000,000 in this quarry 
during the past three years. The great amount of work thus represented has made 
it possible to gather a new and unique Manlius fauna. 
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but the brachiopods associated with them, and mentioned above, 

occur here. 

Zone 4d is the most interesting faunally, and is marked by a great 
abundance of the cystid Spherocystites multifasciatus. Associated 
with this species, but as a rule far less abundant, occur ten new 
species of cystids, several new crinoids, Spirifer modestus and S, va- 
nuxemé in profusion, Rhynchotrema formosa, and many other forms. 
Immediately above (4c) occur numerous fine specimens of that little- 
understood fossil Camarocrinus; also Calymene camerata and Tenta- 
culites gyracanthus. Then comes a zone with anew form of Gyp/dula 
near G. galeata. 

The Manlius may also be studied to advantage at the Devil’s Back 
Bone near Cumberland. At this point the formation is less shaly, 
with more pure dark blue limestone, and the fauna is somewhat 
different because the fossils are derived from slightly different 
horizons than at the Keyser quarries. For the sake of completeness 
the Manlius part of the section is here given: 

D. B. B.a. Thin-bedded shaly limestone abounding in Bryozoa of the genera 
Fenestella, Polypora, Ptilodictya, Orthopora, Drymotrypa, Stictoporina, Batostomella, 
and Lioclema; also Orthothetes deformis, Rhynchotrema formosa, and very rarely 
ROP ORGEE DURUNONN 6 5 5 onic ess deavacucsaabentapeemecesakuden 32 feet. 

D. B. B.b. Massive hard dark blue limestone, the upper 7 feet abounding in a 
new form of Gypidula. Just below this horizon are found Merista typa, Spirifer 
modestus, S. vanuxemi, Strophonelia geniculata, Orthothetes deformis, and rarely 
TOOT PT OOIITIGIE ooo soo ins os6 secs cécacsuencedeoungtanenleseesius 26 feet. 

D. B. B.c. Thin-bedded limestone with slender Bryozoa of the genus Orthopora and 
RELY Th COOAUE 5.65 cones da snadcswianekiacseupemenesy ics aces 
About 20 feet more of the beds below are regarded as Manlius. 

From this it is seen that the faunule of the Manlius are not constant 
even within so small an area as 25 miles around Cumberland. For 
instance, at Keyser, West Virginia, the lower third swarms with cys- 
tids, while elsewhere these fossils are very rare. At the Devil’s Back 
Bone there is a bed 7 feet thick abounding in a Gypidula of small 
size. At Keyser this form is found higher up and has increased in 
size, while near Pinto it is found still higher and has developed into 
the almost typical Gypidula galeata of the Coeymans. As a rule, 
Stromatopora does not develop abundantly in the Manlius, and yet 
near Hyndman, Pennsylvania, just over the Maryland line, there is a 
bed 5 feet thick composed of this form (see section on p. 419). Gen- 
erally, however, most of the fossils occur in a restricted zone, and the 
difference in the faunule is probably due to the greater local develop- 
ment of certain groups, as the Cystidea, Brachiopoda, Bryozoa, and, 
more rarely, Stromatopora. 

Coeymans limestone.—This formation throughout Maryland is fairly 
constant in its lithologic aspect, being a purer, heavier bedded, and 
tougher limestone than the Manlius. Faunally it is, as a rule, easily 
recognized by the Stromatopora beds, which weather out as curly or 
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nodular masses. In the vicinity of Cumberland there are two Stroma- 
topora beds, fairly constant in their position, but at Keyser, West 
Virginia, they are nearly obsolete. On the other hand, at Hyndman, 
Pennsylvania, a few miles north of Cumberland, specimens of Stro- 
matopora are exceedingly prolific, and to bring out this development 
the following section is given, based on two quarries just back of the 
village. The strata are nearly vertical: 


Partially covered slope of hill over which occur many pieces of same 
topora 


Upper quarry zone 
Both walls of this quarry and the intermediate limestone are filled with 


feet. 


Coeymans about 110 


masses of Stromatopora of two species. Here also are found Fuavosites, 
Aulopora, Rhynchospira, ete. 
CIO COE oa lode wis eee can ese ha kas i cle isceespaeeaseeeeee 90 feet. 
Stromatopora also occurs abundantly here. 
eT TAGE GOS TI inna hos es adds eddetnnc dats cdscnsabesbernaennas eee 
zo | The upper 10 feet of limestone have an abundance of a small form of 
2 oe Gypidula galeata. The lower 5 feet abound in Stromatopora. 
= = | Thin-bedded limestone and shales, about ....................------.! 30 feet. 
"i The fossils are those of the cystid zone of the Keyser quarries. 
i | Waban TiGUNO, NII S 6c o's oi vncececiceddeuvaciebadadeceeaneed 50 feet. 
= Thin-bedded dark blue limestone containing Leperditia. This is the 
E | transition zone to the Salina formation. 


New Scotland and Becraft limestone.—The Coeymans limestone 
passes without break into the New Scotland. In the upper 15 to 20 
feet of the former the typical Helderbergian fauna appears, yet the 
diagnostic fossil Sp/rifer macropleura is not found here, but above, 
in the massive gray cherty limestone from 40 to 50 feet in thickness. 
This limestone is very constant in occurrence throughout western 
Maryland, and may be seen to best advantage in the Corrigansville 
quarry near Cumberland, and again at the Twenty-first Bridge of the 
Baltimore and Ohio Railroad, near Keyser, West Virginia. 

The fossils thus far secured are those of the typical area for this 
horizon in Albany County, New York. Almost nothing new occurs 
in Maryland, but a marked difference in this fauna is the almost total 
absence of the prolific bryozoan development of New York. 

These heavy-bedded cherty limestones gradually pass upward into 
shales, of which 20 feet are present in western Maryland. They, in 
part at least, belong with the New Scotland, since Spirifer macro- 
pleura has bere been found in the lower third. Less than 60 miles to 
the east of Cumberland, at Cherry Run, West Virginia, the New Scot- 
land limestone (there is no shale present) continues without break into 
the gray arenaceous Becraft, and here may be gathered a fauna not 
to be had about Cumberland. This occurrence shows that while the 
Helderbergian sea was continuous east of Cumberland, west of it 
there may have been land conditions or possibly a shallow sea in 
which almost no deposits were laid down. At several localities, how- 
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ever, more than 20 miles apart, this New Scotland shale horizon is 
always about 20 feet thick, upon which follows conformably, but 
with a sharp lithologic difference, the black siliceous shale of the 
Lower Oriskany. 

A noteworthy fact connected with these shales at Twenty-first Bridge 
is the occurrence of manganese-phosphatic nodules, which have the 
general aspect of those dredged from the present deep seas. These, 
however, in this case do not indicate deep waters, since the strati- 
graphic evidence denotes a shallow sea before and after New Scotland 
time in the Cumberland area. 

Oriskany formation.—In western Maryland, upon the shale beds 
of the New Scotland, and sharply separated from it, lies the black 
siliceous shale with a meager fauna. That collected recalls the Oris- 
kany of Camden, Tennessee, and point to an older stage than the 
Oriskany as usually known. This horizon gradually passes upward 
into the arenaceous limestone containing the well-known Oriskany 
fauna. It does not, however, occur in full force until nearly 200 
feet above the base of the formation, and the fauna then continues 
through the upper 150 feet. It is these uppermost Oriskany beds, 
just across from Cumberland, along the banks of the Potomac in 
West Virginia, which now furnish the local collectors with fine 
fossils. Mr. Andrews, however, secured the specimens described by 
Hall mainly from two quarries, now abandoned, in the city of Cumber- 
land. One of these is on Green street, below the Episcopal Church, 
and the other is back of the German Lutheran Church. Both are 
in the upper 75 feet of the Oriskany, as in the Green street quarry 
the Marcellus shales plainly mark the top for measurement. How- 
ever, at these quarries, and particularly in the one back of the 
German Lutheran Church, on Schriver’s hill, the excavation was 
varried far below the surface into lower layers that are not shown 
in West Virginia. This explains why certain forms, as Spirifer 
cumberlandizx, 8. tribulis, ete., no longer, or but rarely, are found 
about Cumberland. 

A peculiar condition of leaching of the Oriskany in this locality has 
made it possible to secure its fossils, completely weathered out of the 
inclosing rock, as siliceous pseudomorphs. This condition is restricted 
to Cumberland, and the reason for it will be shown presently. So 
many of these delicate fossils have been sent out by local collectors 
that it has become a general belief that they can be secured anywhere 
in the Oriskany of Maryland. Regarding this preservation Hall“ has 
written: 

While in the State of New York the accessible portions of the rock furnish us for 
the most part with casts of its fossils, or, if beyond the reach of weathering, with a 
compact mass of calcareous sandstone in which the fossil remains are closely 





@Paleontology of New York, III, pp. 401-402. 
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imbedded, we find, in Maryland and some parts of Virginia, that in the friable sand- 
stone the shells are entirely silicified and quite free from adhering stone, so that the 
exterior markings and internal structure are perfectly preserved; the interior being 
quite hollow, or filled only with loose sand. In these localities, not only do we find 
the cavities of large gasteropods with no more adhering matter than those of the 
Tertiary sands, but more unfrequently the delicate internal apparatus of the Brachi- 
opod is almost entirely preserved. 


Mr. R. B. Rowe“ was the first to explain the cause for this restricted 
leaching out of the Oriskany fossils and their occurrence in ‘‘ sand 
pockets.” He writes: 

Most of the fine collecting grounds for Oriskany fossils in this region are within 
five or ten minutes walk from the hotels in Cumberland. The disintegration of the 
sandstone has been carried on there much more completely than at any other place, 
and has been due, no doubt, to the cutting of the Potomac River and Wills Creek 
across Knobley Mountain and Shrivers Ridge. 

The constant downward percolation of the water from the Potomac 
River and Wills Creek, when both flowed over this part of Cumber- 
land, has carried away the calcareous material of the Oriskany arena- 
ceous limestone and the fossils, and has partially replaced the latter 
with silica. As leaching continued, all the calcareous material was 
finally removed and more or less large, partially empty pockets or 
caves were formed, filled with loose sand, in which the fossils are found 
at times in considerable quantity. 

In western Maryland the Oriskanian is present in greatest volume, 
and it continues so both to the north and south along the strike of the 
Cumberland Appalachian folds. Eastward the lower black shale 
rapidly disappears, and at its most eastern outcrops the upper portion 
is generally much reduced in thickness and the calcareous material is 
usually absent. Here the Oriskany closely resembles the Tuscarora 
sandstone near the base of the Ontaric. The most easterly locality 
for the Oriskany, near the old shore line, shows a depth of only 50 
feet, while but 8 miles west, at Hancock, it is 225 feet thick. 

The thickness of the Oriskany is variable. On the Winchester road, 
at Pinto, the Upper Oriskany is almost entirely absent. At the Devils 
Back Bone it also is decidedly thinner than at Ridgely. These facts 
lend additional support to the evidence that western Maryland was a 
land area during Onondaga time, when the Oriskany formation was 
locally considerably removed. 

The small Lower Oriskany fauna thus far collected is nearly all new, 
and the Upper Oriskany, also, has yielded a number of new forms 
since Mr. Andrews made his collection. 


“The Paleodevonic formations of Maryland, a study of their stratigraphy and 
faunas. A dissertation presented to the board of University Studies of the Johns 
Hopkins University for the degree of Doctor of Philosophy, May, 1900. This thesis 
will be published by the Geological Survey of Maryland in the volume devoted to 
the Devonic formations. 
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COMPOSITE SECTION OF THE LOWER DEVONIC AND ONTARIC OF 
MARYLAND. 


The Marcellus stage of the Middle Devonic rests directly upon the 
eroded Oriskanian. No Esopus, Schoharie, or Onondaga deposits 
occur in Maryland or farther south. 


Correla- : 

oe Locality 

—— for DESCRIPTIONS OF HORIZONS. 
York. sections. 


58 








a 2 : la. Heavy-bedded arenaceous limestone, gradually changing downward into a 
= e zs black chert or siliceous shale. In the lowest beds are found Spirifer cum- 
e7 a5 berlandix, S. concinnoides, and Eatonia sinuata. Fossils, however, are rare 
aS> ES until 100 feet above the base of this division, where the characterizing 
ee be Hipparionyx fauna attains greater individual and specific representation, 
aod Es culminating in the upper 100 feet, the present source for nearly all of the 
ene 5 2 Cumbortandé Oristramiat B0mBR. oo csccicccciccsccstessccescssescesss 258 feet. 

. Pe 1b. Bedded and nodular black chert and siliceous shale, with a sparse fauna 
2 _ distinct from the Hipparionyx fauna above and from the Helderbergian 
Zs Ba I ciidiceickas cxkcotintkSeceesdeatceeentc deen ae 90 feet. 
Zo z= Near the base are found <Anoplotheca jlabellites, Leptostrophia arctimus- 
Ou or cula, and Ostracoda. Just below the middle occur A. flabellites, Spirifer 
KES =3 tribulis, S. paucicostata, Beachia suessana immatura, Anoplia nucleata, 
220 Pholidops multilamellosa, Tentaculites acula, and Diaphorostoma desmatum. 
4 & Near the top is an abundance of Ostracoda and Chonetes hudsonica, 

(In western Maryland the Becraft is not present or is not normally 
developed. Ninety miles east occur the following beds, completing the 
interval:) 

33 % 2a. Dark blue arenaceous limestone, with lumps of black chert. The fauna is 
= = most abundant in the upper half, where Rensselexria wquiradiata is the 
z Sa characteristic fossil. No Spirifer macropleura occur here....about 85 feet. 
= ae Other fossils are Rhipidomella assimilis, Rhynchonella eminens, large 
5 a> Eatonia medialis, small A. flabellites, Spirifer cyclopterus, S. conecinnus, 
--) = Cyrtina rostrata, ete. 


The remainder of the section is complete in western Maryland.) 
2b. Soft, bluish argillaceous shales, with some harder layers and occasional 
manganese-phosphatic nodules; Chonetes helderbergie Rowe, Meristella 


| arcuata, Trematospira multistriata, Spirifer macropleura, Orthothetes wool- 





warthanne, Biremheodonia GO, O06 soo cnn cdees cece ca dcvecuteccstasd 20 feet. 
9 


2c. Massive gray limestone, with bands of chert, becoming thin-bedded above, 
with partings of shale; characterized by Spirifer macropleura ...... 14 feet. 


West Virgir 


The fauna can be collected to better advantage around Cumberland. 
Some of the species are Edriocrinus pocilliformis, Dalmanella perelegans, 
Rhipidomella oblata, Eatonia singularis, E. peculiaris, E. medialis, Anoplo- 


Twenty-first Bridge, 


New Scotland, 64 feet. 


theca concava, Trematospira multistriata, Parazyga deweyi, Spirifer perlamel- 
losus, S. macropleura, 8. cyclopterus, Platyceras spirale, Phacops logani, ete. 





3a. Massive, regularly bedded, blue-gray limestone. It is the prominent ridge 
of the ‘Devils Back Bone,’’ near Cumberland. At the top are found 





5 =5 typical Gypidula galeata, Spirifer cyclopterus,and stems of Lepadoeri- 
Ss 

ey 2. OE 5 xn Sons canvnddcotaesadwivestsn stevens se doubouscnpvccesaenebeesdun 16 feet. 

2 et 

ao ass 3b. Shaly limestone without fossils..................0.......-200- 1 foot 6 inches. 

E= a 3c. Massive, regularly bedded, blue-gray, unfossiliferous limestone ...... 22 feet. 

3 S 2s | 3d. Heavy-bedded nodular limestone, filled with Stromatopora (locally known 
_ as the first Stromatopora bed). .« 0... ..<scicscscscccaceceeceses 7 feet 6 inches. 


| 8e. Heavy-bedded blue limestone, almost without Stromatopora 
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Pinto, Maryland, along Baltimore and Ohio Railr« 
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( omposite section—Continued. 


DESCRIPTIONS OF HORIZONS, 


Secoad Stromatopora bed, abounding in a few species of corals. .......9 feet. 
At Keyser at about this zone oceur vast numbers of Tentaculites gyracan- 
thus. 


Thin-bedded nodular limestone, with occasional Stromatopora. ...... 10 feet. 
Heavy-bedded grayish limestone, with layers of chert more prominent above 
and below. Fossils rare, Atrypa reticularis and L. rhomboidalis. 
32 feet 6 inches. 
It is probable that a part of this zone is represented in 4a of the next 
section, near Keyser, West Virginia. 
Base of Devonic. 


Top of Ontaric. No break in deposition. 


Heavy-bedded solid blue limestone. No fossils seen........34 feet 6 inches. 
A solid blue limestone, filled with a small form of Gypidula near G 

GUIDE doc sencindes ctsscnwnnavcssducugesasieansaieaashaneneeede 2 feet. 
Heavy-bedded impure limestone, with an abundance of Camarocrinus and 
more rarely Tentaculites gyracanthus, Calymene camerata, and a new species 
OIE 4 inc adkisasebeness ...-6 feet. 


Thin-bedded shaly limestone and shale deeply weathered. Throughout 
this zone Sphxrocystites multifasciatus abounds in great numbers with 
Spirifer modestus, Rhynchonella formosa, ete 37 feet. 


A WE WED I in vic Sik tannins keexaudcecesboeteal ----2 feet 4 inches. 


Thin-bedded shaly limestone like 4d. Toward the base occur Nucleospira, 
Rhynchonella like campbellana, and Spirifer octocostatus.. .28 feet 6 inches. 

(The upper part of the following or Pinto section terminates at the Win- 
chester road, where the lowest Manlius abounds in Cladopora rectilineata, 


Favosites helderbergix precedens, and the brachiopods just mentioned. ) 


Massive light-gray limestone, becoming more and more nodular toward the 
top. The only fossil seen is a bryozoan, Cyphotrypa, new species. ..95 feet. 
At base, thin-bedded gray limestone, changing to shales in the upper half; 
SOURED CRUG, GRUNGE CIR a ocs oi. ct dks ccntncascuctemsaanaaatewede 210 feet. 


Toward the base occur rarely Tentacu- 





lites gyracanthus; more commonly Orthothetes, new species, Rhynchonella 
lamellata, small Meristella, Rhynchospira, Murchisonia, and ostracods of the 
genera Bollia (near B. clarkei of the Niagara) and Kledenia....... 135 feet. 
Thin-bedded dark-blue limestone, with occasional papery shales; small 
Meristella and Leperditia. A single plate of Palxaspis bitruncata was found 


. Thin-bedded ribbon limestone weathering into pinnacles; small Meristella 


and Leperditia like alta common.............-.--- Scowks xiearckacel 200 feet, 


4f. Thin-bedded, somewhat crumpled, dark-blue shales with thin bands of 


I iia aig 65 nic sted ewetunienidygamsanutinns sation soeeetans ... 50 feet 
Calcareous shales, dark blue in color, with thin bands of limestone, dolo- 
mite, and occasional sandstones; Leperditia ...................0-5- 200 feet. 
Fourth cement rock; Leperditia common.................-+.2++++000+ 15 feet. 
Blue-gray shales, with thin arenaceous and calcareous layers........ 16 feet. 
kN CUI ersdlvinncacaddansundtncsececestnackadadacacemeaaeds 11 feet. 
Greenish shales with some calcareous and arenaceous layers; Ostracoda. 
55 feet. 
. Second cement rock; Leperditia and Bollia................-0seeeeeeee 18 feet. 
Massive magnesian limestone toward the top, with beds of shale toward 
Che Wtiais CIOS 6 5 osisin cds ccccdeesiavscesicenccsscscccnensivd 14 feet. 
First cement rock; Bollia, Beyrichia, and Leperditia..... scccvcsvancess 9 feet. 


Greenish-gray and mottled dark-brown and olive sandstones. .3 feet 6 inches. 
Disintegrated yellow rock. First occurrence in this section of Leperditia, 
which is abundant along with Bollia near B. clarkei and Octonaria. .8 feet. 
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Composite section—Continued. 


DESCRIPTIONS OF HORIZONS, 


nh. SURI CII So ooo oi ik ocdccecccsnsonsevastansiaueny 2 feet 6 inches 
6b. Grayish-black shales abounding in poorly preserved Bryozoa. 

13 feet 6 inches. 
6c. 


Black shales, with thin bands of sandstone and some layers of limestone; 
CRI Ne inc esc accenauciuctcncncuetenatncesseesuaeaseent 22 feet. 
6d. Thin-bedded dark-blue limestone; fossils common toward the bottom; 
Ostracoda in great profusion, Rhynchonella, Rhynchospira, Tentaculites, ete. 
225 feet. 
6e. Dark-blue limestone with thin shale partings; much folded. (Spring here.) 
TS GI oi. cin ds dctascdnesddcddcnvcdscicccueeanssnne 70 feet. 
(The Pinto section continues exposed for 159 feet lower. The remainder 
of the section is again taken up 10 miles east, at Wills Creek, near Cunr 
berland, and is supposed to include the above-mentioned 159 feet of the 
Pinto section. ) 


7a. Shales and fossiliferous limestone, mostly concealed ................. 33 feet. 
7b. Reddish shale, with a few thin limestone bands (concealed in part; may 

contain the upper iron-ore band of » inches)......................+. 29 feet. 
7c. Fossiliferous gray shale and blue limestone, with 5} feet of shaly sandstone 

I Te I ave cccacbensxsdseccdckacccscadoeinmeabusmeteree pene 28 feet. 
TE. TD PURI IOR ONE TING ois onc icccadiccceccssensdsnqcopabsaseeacenee 24 feet. 
ie I 6 vc bntnd bu sendincecctidinnkdkdsennsdnareneniesanahene 238 feet 
ie SNE FIO ov vicccccna vasiedcecvcatetcticdvessdiansstuntenss 10 feet 
Tk. TO GND occ bi cniccncedinlecdassncncddeunavedcssnussakietbaasd 17 feet. 
7h. Fossiliferous olive-colored shale .............0ccccccccccccccccccccccses 8 feet. 


7j. Olive-colored shales, with thin beds of brownish-gray quartzite 27 feet. 


8. Snow-white to light-gray quartzite, in places a fine conglomerate; Arthrophy- 


CNS TTI, TIS GHEY SI wa 8 aa sow cc inccnigness seniicasecsmanneeaves 287 feet. 


9. Interbedded dull red sandstones and shales. In Wills Creek gorge 530 feet 
can be seen, but the total thickness, on the basis of that in Bedford County, 
Pennsylvania, is probably not less than 730 feet. 


‘*Hudson River shales.” 


OBSERVATIONS ON THE NUMBER OF YOUNG OF THE 
LASIURINE BATS. 


By Marcus Warp Lyon, Jr.. 


Aid, Division of Mammals. 


There is a very general belief that the number of young produced 
at a birth by bats is usually one, or at most two, so that a recent 
writer’ says: ‘*Such an occurrence as four young in a bat is, I believe, 
unheard of; and rather doubts the correctness of the observations 
of an experienced collector who recorded an adult female of Las/urus 
borealis saline with that number of young. 

While the rule for most bats is one or sometimes two offspring at 
parturition, yet a careful examination of material and the literature 
shows the number of young produced at a time by members of the 
genus Lasiurus and probably Dasyptervs is usually double that num- 
ber. This might safely be inferred from the fact that four mamme 
are found in bats of this group, as has been noted by several 
writers.” In all other bats, so far as the writer is aware, there are two 
mamme, each of which is placed near the middle of the outer border 
of the pectoral muscle. In the Lasiurine bats, in addition to these two, 
there is a second pair, located more posteriorly, each mamma of which 
is nearer the back and pretty well up under the wing. (See fig. 3, 
Plate XVII.) 

As to the number of young in Las/urvs, Professor Wilder found 
three embryos in each of two specimens of ZL. borealis from Massa- 
chusetts. Dr. Harrison Allen‘ refers to two embryos of Z. borealis 
as twins. An examination of the material in the U. S. National 
Museum gives the following results: A pregnant female of Lus/urus 
blosseville’ from Paraguay (No. 105631) shows on dissection three well- 
developed fetuses, each with its own membranes and placenta. There 
are also in alcohol three embryos from the same locality (Nos. 
105636-8), which the collector, Mr. W. T. Foster, says were taken 


“Oldfield Thomas, Ann. Mag. Nat. Hist., 7th ser., IX, April, 1902, p. 238. 

» Wilder, Popular Science Monthly, VII, 1875, p. 652. Merriam, Mammals of the 
Adirondacks, Trans. Linn. Soc., New York, II, 1886, p. 81. Miller, North American 
Fauna, No. 13, October 16, 1897, pp. 105, 115. 

¢Contrib. Zool. Lab. Univ. Penn., I, 1895, No. 2, p. 22. 
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from No. 105586, an adult female of Z. dlosseville:. The embryos 
are all united by shreds of membranes and uterus, so that there is no 
doubt they came from one parent. A specimen of Z. borcal/s from 
IVinois (No. 14273), preserved in alcohol contains two fetuses. 

The most interesting specimens in this connection are Nos. 11404448, 
an adult female nursing four young, brought into the National Museum 
alive by Mr. J. C. Lawson, of Washington, District of Columbia, on 
June 18,1902. Photographs of the living family were secured shortly 
before the mother’s death and are reproduced in Plate XVII. A young 
one was at each of the adult’s nipples, where it held on with great 
tenacity, having in its mouth a good deal of its mother’s hair into 
which its hooked milk teeth firmly caught. As Dobson has suggested, 
it is probably for the purpose of holding securely to their mothers 
that the milk teeth of bats differ in form from those of other mam- 
mals. 

The following table shows the weights (taken while living) and sizes 
of the family. It is seen that the young ones were less than a third 
grown as to weight and about half grown as to linear measurements. 
The combined weights of the four young amounted to 12.7 grams, 
while the mother weighed but 11 grams. 





Mother and young of Lasiurus borealis. 


| Forearm. 


Description. | Weight. —_ Tail. 
Grams. mm, mm, mm, 
114044, adult female ..... 11.0 58 48 41 
114045, young female ... 3.5 34 | 18 22 
114046, young female . ... 3.5 33 | 18 22 
114047, young female .. . 3.0 33 | 16 20 
114048, young male ...... 2.7 34 18 21 


No direct observations have as yet been made on the breeding of 
Lasiurus cinereus and Dasypterus intermedius, and there are no exam- 
ples of pregnant females of these bats in the National Museum collec- 
tion, but it seems safe to predict that when the right material is 
obtained and good observations made it will be found that the females 
of these species bring forth as many young. at a birth as do those of 
the Lasturus borealis group. 


EXPLANATION OF PLATE XVII. 


All the figures are reproduced from photographs taken by Mr. Dodge, of the 
department of photography. 

Fig. 1. Lasiurus borealis, from Washington, District of Columbia, mother with 
four young (Nos. 114044-48) photographed while alive, lying on her back. The 
interfemoral membrane is held out to prevent her from partly covering the young 
with it. About seven-eighths natural size. 

Fig. 2. The same, mother with the four young attached hanging from a twig. 
About three-fourths natural size. 

Fig. 3. Dasypterus intermedius, adult female in alcohol (No. 59533), showing the 
two mamme of the left side. The hair has evidently been worn away from around 
the nipples by nursing young. About five-sixths natural size. 
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NOTE ON THE SEA ANEMONE, SAGARTIA PAGURI 
VERRILL. 


By J. Puayrarr McMurricn, 


Of the University of Michigan. 


In 1869 Verrill described briefly an actinian obtained by Stimpson 
in the China Sea, where it was found adherent to the chela of the 
pagurid Diogenes edwardsii (De Haan). It had been termed in manu- 
script by Stimpson Carcinophilus pagur/, but Verrill correctly, though 
evidently with some doubt, referred it to the genus Sagartia.“ 

Specimens of Diogenes edwardsii collected by Messrs. Jordan and 
Snyder at Wakanoura, Kii, Japan, and now in the National Museum, 
bore upon the larger chela and also upon the shell which they inhabited 
an actinian, specimens of which were sent me for identification by the 
U.S. National Museum. They proved to be the species described by 
Verrill, and since the original description contains no details regard- 
ing the anatomical characteristics, it has seemed advisable to make a 
brief statement concerning these. 

The base is adherent, broader than the column and thin; no definite 
chitinous membrane, secreted by the base, was observed. The column 
is low, forming in the contracted specimens a low dome, or in the 
more expanded individuals a short cylinder. The walls are destitute 
of tubercles or verruce and showed on surface view no indications of 
cinclides, although Verrill was able to distinguish these structures in 
the individuals he examined, stating that ** openings, which appear to 
be cinclides, are sparingly scattered over the surface, arranged in 
imperfect rows.” They are undoubtedly present, since I observed 
one in sections of the column wall; it had an acontium lying in it and 
seemed to be an ectodermal invagination. 

The margin is smooth and there is no fosse. The tentacles are 
slightly exposed in all the specimens; they are short and conical and 
about ninety-six in number. 

Verrill describes the coloration of Stimpson’s specimens to have 








“A. E. Verrill, Synopsis of the Polyps and Corals of the North Pacific Exploring 
Expedition, under Commodore C. Ringgold and Capt. John Rodgers, U. 8S. Navy, 
from 1853-i.56. Collected by Dr. William Stimpson, Naturalist to the Expedition. 
Proc. Essex Inst., VI, 1869. 
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been Y pale orange, in contraction cream colored above, brown below. 
Tentacles pale, annulated with two or three gray rings; inside black- 





FIG. 1.—CROSS-SECTION OF 
TENTACLE OF Sagartia 
paguri; ec, ECTODERM; 
p, DARK BROWN PIGMENT 
IN ENDODERM. 


istence of the gray rings which he mentions. 

The base of the largest individual meas- 
ured 2.2 cm. in diameter and the height of 
the column (contracted) 0.5 em. 

The ectoderm of the column wall is thin- 
ner than the mesoglcea, which on its outer 
surface is raised into numerous horizontal 
ridges. The circular musculature is rather 
feeble, but the sphincter is strong and of 
the form represented in fig. 2. The longi- 
tudinal muscles of the tentacles are moder- 
ately developed and are ectodermal in posi- 


tion (fig. 1). 


The stomatodzeum possesses two pairs of 
but moderately developed siphonoglyphs. 
The mesenteries are arranged hexamerously 
in four cycles with, in some individuals, 
occasional representatives of a fifth. The 
first and second cycles are perfect. The 
longitudinal muscles are well developed and 
end abruptly at their inner edges, while ex- 
ternally they taper gradually; the parieto- 
basilars and basilars are feeble, and indeed 
hardly noticeable. 

Reproductive elements were found only 
on the mesenteries of the third and fourth 


ish.” In the present specimens the color is a uni- 
form dark chocolate brown. In the endoderm of 
the tentacles granules of dark brown pigment oc- 
cur, arranged in a characteristic manner. They 
form two streaks, varying in breadth, situated 
either one on each side of the median line of the 
oral surface of the tentacle (fig. 1) or else along its 
lateral surfaces, and they seem to vary somewhat 
in breadth. This arrangement corresponds with 
Verrill’s statement as to the blackish coloration of 
the inner surfaces of the 
tentacles, but 1 was not 
able todeterminethe ex- 
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Fic. 2.—LONGITUDINAL SECTION OF 


COLUMN WALL OF Sagartia paguri, 


cycles. Acontia were present but were not ‘SHOWING SPHINCTER MUSCLES. 
abundant. 
The habits of this form suggest its reference to the genus Adamsia, 
but the arrangement of the mesenteries clearly indicates it as a mem- 
ber of the Sagartiine, and it is to be assigned to the genus Sagartia. 


ec, ECTODERM. en, ENDODERM. 
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ON A SMALL COLLECTION OF CRUSTACEANS FROM THE 
ISLAND OF CUBA. 


By Wriu1am Perry Hay, 


Of Howard University, Washington City. 


In the early spring of 1902, Dr. C. H. Eigenmann, of the State 
University of Indiana, visited the island of Cuba for the purpose of 
collecting specimens of blind fish and other forms of life known to 
inhabit certain limestone caverns of that region. The successful result 
of the exploration, so far as the fish were concerned, has already 
been reported at the Pittsburg meeting of the American Association 
for the Advancement of Science, which organization had by a grant 
of money helped to defray Dr. Eigenmann’s expenses, but so far as 
I know no report has hitherto been made on the miscellaneous 
collections. 

The collection of crustaceans, which is contained in 25 jars and 
vials, includes 14 species. They were collected at various points along 
the seashore, in fresh-water streams, and in the caverns. Most of the 
species are well known and have been reported from the island; all are 
mentioned here, however, for the sake of completeness. Of the three 
new species, two belong to the subterranean fauna and are of especial 
interest in that they are the first spelean crustaceans to be recorded 
from Cuba and belong to genera which until very recently have not 
heen suspected of adapting themselves to a subterranean life. 

In the identification of the shrimps and the Brachyura I have 
enjoyed the benefit of the extensive knowledge of these groups of Miss 
Mary J. Rathbun, without whose assistance this paper would have been 
considerably delayed. 

In the case of all new species Dr. Eigenmann has allowed me to 
deposit the types in the collection of the U. S. National Museum while 
the cotypes are in the collection of the University of Indiana. 
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LIST OF SPECIES. 


ORDER ISOPODA. 


1. Cirolana cubensis, new species. 


2. Oniscus asellus Linnzeus. 


ORDER DECAPODA. 


MACRURA. 


Palxmonetes eigenmanni, new species. 


> 
> 
4. Palemonetes cubensis, new species. 
5. Bithynis jamaicensis (Herbst). 
6. Bithynis olfersii (Wiegmann). 


7. Bithynis acanthurus (Wiegmann). 
8. Xiphocaris elongata (Guérin) 
9. Penzus brasiliensis Latreille. 
10. Cambarus cubensis Saussure. 


BRACHYURA. 


11. Callinectes sapidus acutidens Rathbun. 
12. Epilobocera cubensis Stimpson. 


13. Goniopsis cruentata (Latreille). 
14. Ucides cordatus (Linnzeus). 


1. CIROLANA CUBENSIS, new species. 


Types.—Cat. No. 26348, U.S.N.M. Cavern at San Isidro, Cuba. 
C. H. Eigenmann, Col., 1902. 

Body oval, a little more than twice as long as broad, widest a little 
behind the middle, rather strongly convex, and perfectly smooth. 





Fig. 1.—CIROLANA CUBENSIS. 


Head a little broader than long, slightly pro- 
duced in front. Mesosome broader, with its 
greatest width at thefifth segment; coxal plates 
of the second, third, fourth, fifth, and sixth 
segments successively more enlarged and more 
strongly produced backward as anacute angle. 
The plate of the seventh segment is about the 
same size as the one preceding it. _Metasome 
narrower than mesosome, of five segments, 
ach of which, except the last, has the lateral 
angles strongly produced posteriorly; telson 
as long as the metasome, its margins gently 
curved and convergent for about two-thirds of 
its length, and then rather abruptly strongly 
convergent to form a short, obtuse tip. The 


eyes are altogether wanting. First antenna with three basal seg- 
ments and a short flagellum which, when extended backward, reaches 
slightly beyond the posterior margin of the first thoracic segment. 
Second antenna with five basal segments, and a long, slender flagel_ 
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lum which may extend slightly beyond the middle of the body, and 
is composed of about twenty-nine segments. The mandible, maxille, 
and maxillipeds do not present specific characters of importance, being 
of the type usual in the genus. The appendages of the mesosome 
are of moderate strength, and are armed with a few rather stout 
spines and stiff sete. The branchial appendages of the metasome are 
membranaceous and small; the uropoda are well developed, the outer 
branch lanceolate in outline, the inner much broader and very slightly 
longer, and with the tip somewhat acuminate; both branches and the 
margins of the telson as well bear a rather dense fringe of hairs. 
Color in alcohol, white, with no markings of any kind. Length, 5mm. 

This Isopod, which is reported by Dr. Eigenmann to be abundant, 
is represented in the collection by about twenty-five specimens, all 
from the one locality. Of the species of C/ro/ana known to inhabit 
American waters, C. mayana, which occurs on the coast of Yucatan 
and Colombia, is the nearest relative of the present species. Between 
the two, however, there are several important structural differences. 
The physiological differences between this species and all the others 
of the genus must be very great to admit of its living in the subter- 
ranean streams of fresh water. It may be added that (¢rolana euben- 
sis is very distinct from Cirolanides terensis Benedict,“ which occurs 
in the waters which flow from the large artesian well at San Marcos, 
Texas. 

2. ONISCUS ASELLUS®Linneus. 


Five specimens, for which no locality is given, appear to belong 
here. They answer perfectly the description given by Sars’ from 
specimens collected in Norway. They are doubtless importations 
from Europe, and probably came from Spain, where the species is 
common. 

3- PALAZEMONETES EIGENMANNI, new species. 


Types.—Cat. No. 26349, U.S.N.M. Cavern at Ashton, Cuba. C. H. 
Eigenmann. 

Carapace thin, very delicate and transparent, in form slightly com- 
pressed near the middle of the body but rather broad anteriorly; the 
anterior border, below the eye, is produced as a broad, obtuse angle, 
which bears, near its lower margin, an acute, forwardly directed 
spine; this spine is the anterior end of an obscurely marked ridge, 
which extends obliquely downward and backward along the sides 
of the carapace. The rostrum is long, slender, compressed, and 
rather markedly upeurved; on its superior margin it bears a row 
of six or eight slender, acute teeth, which begins well back on the 
carapace and extends forward to the rostrum; these teeth are directed 


@ Benedict, Proc. U. 8. Nat. Mus., X VIII, 1896, p. 616. 
> Crust. Norway, II, Pts. 9, 10, 1897, pp. 171, 172. 
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obliquely forward; the inferior margin is unarmed; the tip of the 
rostrum is acute and reaches forward to a point opposite the distal 
extremities of the antennal scales. The eyes are much reduced in 
size, are without pigment, and the corneal surface comes to an 
obtuse point in front. The first antenna has the basal segment well 
excavated above and provided with a small, acute spine at the outer 
distal angle; there are two long and one short flagella, the short one 
slightly exceeding the rostrum, the long ones somewhat longer than 
the body. The second antenna has the basal segment provided with 
a small spine near the distal end; the antennal scale is broad and with 
subparallel margins; the tip is slightly rounded, and there is a small, 
obtuse spine at the outer distal angle; the flagellum is slender, and 
about twice as long as the body. The mandible has an incisor por- 
tion with three or four sharp teeth, a small molar surface with several 
obtuse teeth, but is without a palpus. The third maxilliped is not 
strongly developed and presents no characters of importance. The 





Fic. 2.—PALZMONETES EIGENMANNI. 


first pair of pereiopods is chelate, and except for its much smaller 
size is exactly like the second; the chela is slender and weak; the car- 
pal segment is long and slender; the meros is of about the same length, 
but stouter; the remaining segments short and rather thick. The 
remaining pereiopods are very long and slender. The abdomen is 
of the form usual in this genus, but the sixth segment is neither 
elongate nor compressed; the telson narrows gradually from the base 
to the obtusely angulate tip; on the upper surface there is on each 
side at about the middle and again about one-fourth the distance 
from the tip a small, appressed spine, at the tip there is on each side 
one minute and one long, slender spine, and in the middle a fringe of 
sete. Color in alcohol, white. Length, 23 mm. 

Nine specimens of this interesting shrimp were sent to me, three 
from Ashton, two from Modesta, one from the cave of Jaiguan, and 
three from the cave at San Isidro. Dr. Eigenmann reports that they 


were common, 
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They differ very markedly from Palxmonetes antrorum Benedict, 
hitherto our only known blind /’alzemonetes, in the shape of the rostrum 
and the character of the chele. The shape of the eye is rather remark- 
able, even in a group, where through atrophy the eye tends toward the 
conical form. I know of no other in which it is produced into a 
blunt point. So far as I have been able to ascertain, this is the first 
record for this genus in Cuba. In the material from San Isidro there 
is one specimen which agrees in every way with the types, but the 
other two differ in such a manner as to lead me to believe that a sec- 
ond species may be found to inhabit the subterranean waters of Cuba. 
The two specimens just mentioned have the sixth segment of the 
abdomen two and one-half times as long as deep, and the antennal 
scale is more slender and acute. Unfortunately, the rostrum of one is 
entirely gone, while of the other only the abdomen remains. 


4. PALAZEMONETES CUBENSIS, new species. 


Types.—Cat. No. 26350, U.S.N.M. Palacio, Cuba. . C. H. Eigen- 
mann Col., 1902. 

Carapace of the character usual in this genus, rounded above, slightly 
compressed, and prolonged in front into a large, upcurved, serrated 
rostrum; at the anterior 
margin, a short distance 
helow the eye, there is a 
minute incurved spine, 
and below it, slightly 
back of the margin, a 
second larger spine. 
The rostrum is longer 
than the carapace, 
strongly compressed and 
serrate above and below; 
the tip is somewhat up- 
curved and the base is 
usually inclined slightly 
downward toward the 





middle, but often the Fig. 3.—PALEMONETES CUBENSIS. @, CARAPACE. b, SECOND AN- 


basal half is in line with TENNA. ¢, EYE. d, FIRST ANTENNA. ¢, MANDIBLE. f, THIRD 
' MAXILLIPED. g, FIRST CHELATE APPENDAGE. hh, TEESON AND 
the top of the carapace, SIXTH ABDOMINAL APPENDAGE. 


the teeth on the upper 

margin of the rostrum number seven or eight, five or six being dis- 
posed with some regularity from the base to a point anterior to the 
middle; there is then a toothless space which is followed by two small 
teeth close together at the tip; on the lower surface there are about 
five teeth, the most posterior one being the largest and placed just in 
advance of the eye. 


Proc. N. M. vol. xxvi—02——-30 
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The eyes are large and abundantly supplied with pigment. The 
first antenne have the basal segment strongly excavated, while the 
outer margin is expanded into a plate-like process which bears just 
back of the rounded tip, a small spine; the three flagella are slender. 
The second antenne are very slender and exceed the body in length; 
the scale is broad and long, but does not exceed the rostrum; there is 
a small spine on the outer face of the basal segment and another on 
the outer margin of the scale near its tip. The mandible does not bear 
a palpus, the incisor portion is provided with two or three sharp teeth, 
while the molar surface has three somewhat obtuse ridges. The third 
maxillipeds are pediform as usual, but are small. The second pair of 
pereiopods are chelate like the first pair and exceed them slightly in 
size; the carpus is longer than the hand and the fingers are shorter 
than the palm. The telson narrows uniformly from the base to the 
small rounded tip, which bears five small spines. Color in alcohol 
yellowish; length, 30 mm. Eighteen specimens were collected from 
the following localities: Palacio, 8; Pinar del Rio, 7; San Cristobal, 3. 


5. BITHYNIS JAMAICENSIS (Herbst). 
Represented by one large specimen from Calabazar. 


6. BITHYNIS OLFERSII (Wiegmann). 


Represented by specimens from Calabazar (3), Pinar del Rio (4), 
San Juan (4), and El Sumidero (7). 


7. BITHYNIS ACANTHURUS (Wiegmann). 
Seven specimens of this shrimp were collected near San Juan. 
8. XIPHOCARIS ELONGATA (Guérin): 


A series of seven specimens labeled *‘Calabazar” represent this 
species. 
9. PENZZUS BRASILIENSIS Latreille. 


Two specimens from San Juan. 
10. CAMBARUS CUBENSIS Erichson. 


Two specimens, male and female. No locality given. 

These specimens differ considerably from individuals from other 
localities and may represent an undescribed form. The abdominal 
appendages of the male and the annulus ventralis of the female are 
those of (C. cubensis, but there is a well-developed spine on the side of 
the carapace, the areola is much narrower than usual (seven times as 
long as wide), the margins of the rostrum are raised into high, sharp 
ridges, the lateral teeth of the rostrum are weli developed, and the 
acumen is slender, . 
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11. CALLINECTES SAPIDUS ACUTIDENS Rathbun. 


Five specimens as follows: Mouth of Yumuri‘ (2), Pinar del Rio (1 
large male), San Juan (1 female), unknown locality (1 small male). 


12. EPILOBOCERA CUBENSIS Stimpson. 


A small series of two males, one female, and one young from Ashton 
and one young from Modesta represent this species. 


13- GONIOPSIS CRUENTATA (Latreille.) 


Two specimens from the mouth of the Yumuri River, a male and a 
female. The male is the larger and more brilliantly colored. The 
female carries a large mass of eggs. 


14. UCIDES CORDATUS (Linnzus). 


Two specimens (male and female) from the mouth of the Yumuri 
River. The male has recently suffered the loss of two of his legs and 
is beginning to reproduce them. They now consist of buds about 
one-half an inch long in which five segments can be distinguished, but 
the last three are bound down tightly against the other two and 
inclosed with them in a chitinous envelope. If the limb is removed 
from this capsule and extended it is about 25 millimeters in length. 

To what extent this method of reproduction obtains among the 
crustacea I am unable to say, but I have observed it in several species 
of Brachyurans. In the Macrura, on the other hand, in the few cases 
which I have observed, the new limb appears as a bud in which the 
segments are extended as in the fully developed appendage. 


«The following note has been supplied by Dr. Eigenmann: El Sumidero is a river 
running in part underground west of Pinar del Rio. The Yumuri River is a stream 
emptying into the ocean at Matanzas. 








MAMMALS COLLECTED BY DR. W. L. ABBOTT ON THE 
COAST AND ISLANDS OF NORTHWEST SUMATRA. 


By Gerrit 8S. Mier, Jr. 


Assistant Curator, Division of Mammals. 


The period from November, 1901, to April, 1902, was spent by 
Dr. W. L. Abbott in exploration of the coast and islands of north- 
western Sumatra. As a result of this work large and exceedingly 
valuable collections were obtained, all of which have been presented 
to the United States National Museum. This paper contains an 
account of the mammals, numbering 492 specimens. 


ITINERARY AND DESCRIPTION OF LOCALITIES. 


Leaving Singapore about the middle of October, Dr. Abbott sailed 


northwar< through the Strait of Malacca. His first collecting station 
was at Loh Sidoh Bay, on the west coast of Sumatra, a few miles south 
of Acheen Head, the extreme northwestern point of the island. Only 
four days, November 5 to 8, were spent at this locality, which, to 
judge by the remarks in the collector’s field book, is a moderately 
hilly region abounding in dense jungle and in cocoanut plantations. 
Dr. Abbott says of this locality: 


It was probably a pretty good place for collecting, but one dare not go far off, and 
the natives stole my traps. There was a Dutch patrol there, but the sergeant in 
charge said it was anything but safe. 

The next locality visited was the large island forming the northern 
end of the archipelago off the west coast of Sumatra. It is variously 
known as Pulo Simalur, Pulo Simaloe, Pulo Si Malu, Pulo Babie, and 
Hog Island. The first of these names is the one adopted by Dr. 
Abbott. This island is about 55 miles in length and is moderately 
high and hilly. Its surface is well wooded. Here about six weeks 
(November 16, 1901, to January 2, 1902) were spent. Mammals were 
collected at several localities on the island: Telok Dalam, at about 
middle of east coast (November 18 to 28); Sibabo Bay, a short distance 
north of Telok Dalam (December 10 to 17); Sigoeli River, near north 
end ‘of island (December 19); Pulo Siumat (December 27 to 30), and 
Labuan Badjan Bay (January 1, 1902), at southern extremity. Pulo 
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Siumat lies about 5 miles off the eastern coast of Simalur, about half- 
yay between Telok Dalam and Labuan Badjan Bay. It contains 
about 1,000 acres and is mostly cleared and planted with cocoanuts, ete. 
Two small islands, the Tapak or Flat Islands, about 15 miles from 
the southeastern extremity of Simalur, were next explored (January 4 
to 9). Pulo Lasia (pronounced Lahseea), the more northerly and also 
the smaller, is an uninhabited mass of coral rock covered with dense 
forest. It is about 24 miles long and 2 miles wide. Separated from 
Pulo Lasia by a strait a mile and a half wide is Pulo Babi, a slightly 
larger island, also of coral rock, but with more sand and soil than there 
is on Lasia. Like the smaller island, it is uninhabited, though the 
forest contains some cocoanut palms, and pigs are very abundant. 

Nineteen miles east of Pulo Babi and 31 miles north of Nias lies 
Pulo Bangkaru, the most westerly and second largest of the Banjak or 
Banyak (many) Islands, the group next visited (January 16 to Feb- 
ruary 6). The surface is irregular and heavily forested, its highest 
point probably rising 1,000 feet above the sea. The island covers an 
area of about 20 square miles. A week was spent here at an anchorage 
in Cameleon Bay on the southeast coast. Great Banjak Island, Pulo 
Tuangku, or Tunanku (spelled Toeankoe on the Dutch charts), is 6 
miles east of Pulo Bangkaru and 25 from Singkel, the nearest point in 
Sumatra. It is about 17 miles long by 5 wide and probably contains 
40 or 50 square miles. The highest points are Bukit Teressa, a cone- 
shaped hill about 1,000 feet in altitude, and Batu Lauteh, which rises 
to about 800 feet. Both are situated at the north end of the island, 
where are also the few clearings and paddy fields. Cultivation on any 
extended scale is prevented by the abundance of pigs and monkeys, but 
on the islets off the coast cocoanuts are successfully grown. 

From the Banjak Islands Dr. Abbott crossed to Tapanuli (or Tappa- 
noeli) Bay on the west coast of Sumatra. Here he spent the last half 
of February and the month of March, partly at points on the main- 
land and partly (March 2 to 14) at Pulo Mansalar (also spelled Moe- 
salla, Massalla, Mansalla, and Mensilla), at the entrance to the bay. 
The principal collecting stations were Tapanuli and Siboga settlements, 
near the north end of the bay, Jaga Jaga, a stream near the south end, 
Butik Kebong and Butik Sawa, hills 1,224 and 1,100 feet in height, 
respectively, lying near the coast just south of the Jaga Jaga, Lobo 
Pandan Bay, at the south foot of Butik Kebong, and Gumong Panjam- 
urong Udong, a hill on the south side of Lobo Pandan Bay. The 
country throughout this region is fertile and well forested. Pulo 
Mansalar, at the mouth of Tapanuli Bay, is 7 miles from the main- 
land. It is 11 miles long and contains 45 square miles. The heavily 
forested surface is mountainous, with scarcely any level ground, 
though the highest point is only 1,660 feet above sea level. The tim- 
ber is very fine, and much is cut and taken to Siboga for house 
building. 





No. 1817. MAMMALS OF NORTHWEST SUMATRA—MILLER. 


SYSTEMATIC LIST OF SPECIES. 


Famity TRAGULID. 
TRAGULUS NAPU (F. Cuvier). 


1822. Moschus napu F. Cuvier, Hist. Nat. des Mammiféres, IV, Pt. 37, [p. 108], 
November, 1822; Sumatra. 

An adult male and three immature specimens were taken at Tapa- 
nuli Bay. (For measurements see table, page 442.) These are the 
first representatives of the species received by the United States 
National Museum. In all respects they agree with those recently 
recorded by Stone and Rehn¢ from the Lampong district.’ Zragulus 
napu proves to be a grayish animal quite distinct from 7: pretiosus 
and 7. nigricollis, but somewhat closely resembling T. canescens of 
the Malay Peninsula. The general appearance is well indicated by the 
larger figure on Cuvier’s plate. 


TRAGULUS AMCENUS, new species. 


Type.—Adult male (skin and skull), Cat. No. 114563, U.S.N.M. 
Collected on Pulo Mansalar, off Tapanuli Bay, Sumatra, March 8, 1902, 
by Dr. W.-L. Abbott. Original number, 1632. 

Characters.—A yellowish, dark-necked member of the napu group, 
somewhat closely resembling 7ragulus nigricollis® of Sinkep Island, 
but smaller and more richly colored. Throat pattern normal, the dark 
stripes blackish. 

Color.—Type: Upperparts orange ochraceous, darkening toward 
ochraceous rufous on outer surface of legs, and lightening to a buff 
considerably yellower than that of Ridgway on sides, the hairs every- 
where pale ecrudrab at extreme base and black at tip. The black tips 
produce a heavy shading on both back and sides. On the former it is 
slightly in excess of the orange ochraceous, but on sides the two colors, 
as seen in the skin, are about equally mixed. Throughout, the grizzle 
caused by the contrasting colors is more coarse and conspicuous than in 
Tragulus pretiosus, a difference which may prove to be seasonal. Neck 
mostly black, this color clear and unmarked immediately behind occiput, 
but elsewhere speckled with dull tawny ochraceous. At sides this 
speckling is rather conspicuous, but on dorsal surface it is not very 
noticeable except posteriorly. Crown black, slightly speckled with dull 
tawny ochraceous anteriorly. Cheeks and the usual superciliary stripe 
dull tawny ochraceous, slightly grizzled with black. Throat markings 
normal, the dark bands black, slightly speckled with tawny ochraceous; 


Gueemeentineniee agpeearemnen 


@Proc. Acad. Nat. Sci. Philadelphia, 1902, p. 127, June 4 , 1902. 
>For the opportunity to examine the Lampong material I am indebted to the 


kindness of Mr. Witmer Stone and the authorities of the Philadelphia Academy of 
Natural Sciences. 


¢Miller, Proc. Acad. Nat. Sci. Philadelphia, 1902, p. 145, June 11, 1902, 
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the light stripes pure white. Collar broad and distinct, concolor with 
sides of body. Underparts and stripe down inner surface of legs white, 
a narrow brownish longitudinal line along middle of chest, and a faint 
buffy suffusion on middle of belly. Taillackinginthetype. Inan imma- 
ture female it is similar to back above, but duller and less washed with 
black, pure white below and at tip. 

Skull and teeth.—The skull and teeth are rather smaller than in 
Tragulus napu and T. nigricollis, about equaling those of 7. pretiosus. 
In form they show no peculiarities worthy of note, though the skull 
is relatively broader than in the Sumatran animal. 

Measurements.‘—External measurements of type: Head and body, 
520: hind foot, 129 (115): ear from meatus, 32; ear from crown, 27; 
weight, 2.7 kilograms. 

Cranial measurements of type: Greatest length, 108.6 (116);? basal 
length, 101.4 (108); basilar length, 96 (99); occipito-nasal length, 98 
(104); length of nasals, 33 (32); greatest breadth of both nasals 
together, 13 (13.4); diastema, 11 (10.6); zygomatic breadth, 47 (47); 
least interorbital breadth, 31.4 (31.4); mandible, 86 (88); maxillary 
tooth row (alveoli), 35 (37); maxillary premolars (crowns), 18.4 (18.4); 
mandibular tooth row (alveoli), 42 (42); mandibular premolars (crowns), 
19 (19). 

Specimens examined.—Two, both from Pulo Mansalar. 

Remarks. —While Tragulus amenus is very different from the gray- 
ish 7. napu of the near-by mainland, it rather closely resembles the 
yellowish 7. pretiosus and 7. nigricollis from Linga and Sinkep 
islands off the east coast of Sumatra. The details of its characters, 
however, readily distinguish it from both of.these. 


TRAGULUS JUGULARIS, new species. 


Type.—Adult male (skin and skull), Cat. No. 114574, U.S.N.M. 
Collected on Pulo Mansalar, off Tapanuli Bay, Sumatra, March 8, 
1902, by Dr. W. L. Abbott. Original number, 1627. 

Characters.—Size about as in Tragulus amanus. No white any- 
where. Apparently rather closely resembling Zragu/us anne Mats- 
chie,° but ear smaller, and dark loral stripe and light bands on throat 
clearly indicated. 

Color.—Type: With the exception of the under parts, inner surface 
of legs, and under surface of tail, the color is almost exactly as in the 
type of Zragulus amenus. The neck, however, is less speckled with 
tawny ochraceous, and the cheeks and superciliary stripes are some- 
what more washed with black. This wash is not enough to obseure 


«The measurements in this paper are all in millimeters. 

> Measurements in parentheses are those of an adult male Tragulus napu from 
Tapanuli Bay, Sumatra (No. 114434). 

¢Sitz-Ber. Gesellsch. naturforsch. Freunde zu Berlin, 1897, p. 157. 
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the strong contrast between the superciliary stripes and the black, 
very obscurely grizzled crown. Inner surface of legs, under surface 
of tail, and entire ventral surface behind throat markings orange 
buff, brighter on legs and middle of chest, duller on tail, and paler 
and more gray in axillary and hypogastric regions; middle of belly 
with a distinct dusky wash. The portion of chin normally white is 
concolor with cheeks, and the light throat stripes are merely indi- 
cated by a stronger grizzle of tawny ochraceous in the general black 
of the throat. This indication, however, is so distinct that it can not 
be overlooked, and in many specimens it is even more evident than in 
the type. In none of the 17 examined is it absent. The pattern thus 
outlined is in every respect normal. Collar of normal extent, but 
‘ather more tawny than in Zragulus amenus. Ears, naked area 
around and in front of eyes, feet, and lower half of tarsus and carpus 
covered with minute blackish hairs. 

The series is very uniform in color. Some variation is shown in 
the distinctness with which the throat markings are indicated, and in 
the amount of dusky wash on the belly. In many skins the blackish 
hairs on feet and distal portion of legs are mostly replaced by tawny, 
but in general the dusky feet are characteristic. None shows distinct 
white on any part of the body. 

Skull and teeth.—While the skull is smaller than that of 7ragulus 
napu, | can see nothing to distinguish it from that of 7: ameanus, 
with which it agrees in both size and form. The teeth, on the other 
hand, particularly the premolars, are distinctly larger than in the 
related species. 

Measurements.— External measurements of type: Total length, 578; 
head and body, 513; tail vertebrae, 65; hind foot, 130 (114); ear from 
meatus, 28; ear from crown, 25; weight, 2.4 kilograms. Average of 
five adult males from the type locality: Total length, 587 (575-618); 
head and body, 514 (505-538); tail vertebrae, 72.6 (65-80); hind foot, 
130.2 (126-133); hind foot without hoofs, 115.4 (111-119). Average 
of ten adult females from the type locality: Total length, 610 (570- 
670): head and body, 536 (495-590); tail vertebra, 74.2 (65-80); hind 
foot, 132.9 (128-138); hind foot without hoofs, 118.5 (111-124). For 
details see table, p. 442. 

Cranial measurements of type: Greatest length, 106; basal length, 
99; basilar length, 92; occipito-nasal length, 97; length of nasals, 28.6; 
greatest breadth of both nasals together, 13; diastema, 8.8; zygomatic 
breadth, 45; least interorbital breadth, 20; mandible, 85; maxillary 
tooth row (alveoli), 38.6; maxillary premolars (crowns), 20; mandibular 
tooth row (alveoli), 45; mandibular premolars (crowns), 20.6. 

Specimens exvamined.—Seventeen, all from Pulo Mansalar. 

Remarks.—The only species with which this animal needs comparison 
is the Tragulus annx, described by Matschie from specimens from an 









































4492 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVI. 


unknown locality. The main points of difference are as follows: In 
Tragulus anne there is no trace of the pale throat markings“ or of the 
black loral stripe,’ all of which are present in 7. jugularis; the length 
of ear is stated to be 37 mm., while in none of the specimens of 7. jugu- 
laris does this measurement, taken with the greatest possible amplitude, 
exceed 32 mm. 


Measurements of Tragulus of the Napu group. 


| Head Tail | 
and | verte- 
body.| bree. 


Hind | 
| foot. | 


Total rr 
length. | = 
hoofs. 


Name. Locality. Number. 


mm. | mm. mm, 

114432 | Male young ..! Ab 80 

114433 d 25 3 5b 

__ ee 114434 | Male adult ... i f 70 

Do 114435 | Male young .. 

Tragulus amenus...; Pulo Mansalar.. 14lo62 | Female young 
Male adult 

Female adult.| 

Female young 

BD wa0 566 | Female adult. 

Do... 

a 

DO... 

Do... 
Do 
Do 
Do 


~ 
uo 


SSRRSES 


Male young .. 


a 114574 Male adult ... 
114575 d 
114578 575 | 











> Tail imperfect. 
TRAGULUS KANCHIL (Raffles). 


1822. Maschus kanchil Rarrues, Trans. Linn. Soc. London, XIII, p. 262; Ben- 
coolen, Sumatra. 

1902. Tragulus kanchil Stone and Renn, Proc. Acad. Nat. Sci. Philadelphia, 
1902, p. 128, June 4, 1902. 


Twelve specimens were taken at Tapanuli Bay, Sumatra. For 
measurements, see table, page 446. In nine of these the diagonal dark 
throat stripes are united anteriorly, while in three they are separated 
by the forward prolongation of the median white stripe. The series 
is very uniform in both size and coloration, and none of the specimens 
show any approach toward the peculiarities of the forms inhabiting 
the Banjak Islands. 


@ Die Halsgegend ist ringsherum tief sehwarzbraun und zeigt keine Spur von hellen 
Binden an der Vorderseite und an der Oberbrust. 

bVom Auge zur Nase ist ein dunkler Streif nicht wahrnehmbar, sondern der 
Kopf ist ebenso gefiirbt wie der Riicken und nur tiber den Augen und auf der Ober- 
lippe ist ein heller Strich angedeutet. 
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TRAGULUS BREVIPES, new species. 


Type.—Adult female (skin and skull). Cat. No. 114326, U.S.N.M. 
Collected on Pulo Bangkaru, Banjak Islands, January 20, 1902, by 
Dr. W. L. Abbott. Original number, 1443. 

Characters.—General size as in Tragulus kanchil, but ears and feet 
much shorter. Coloration slightly paler than in the Sumatran animal, 
but of exactly the same type. Skull with rostral portion more 
slender than in the related species. 

Color.—Back a fine grizzle of black and light orange-buff, the 
former slightly in excess. Sides buff-yellow, a little clouded by the 
black hair-tips. Outer surface of legs bright orange-buff, the hairs 
of the front legs with faintly indicated black tips, those of the hind 
legs rather strongly shaded with black. Nape-stripe clear black, 
sharply contrasted with the dull, slightly grizzled, orange-buff sides of 
neck. Crown blackish, the hairs very obscurely annulated with dull 
yellowish brown. Cheek from below outer canthus of eye to muzzle 
dirty cream color, in rather strong contrast with surrounding parts. 
Under parts and inner surface of legs white. Median line of chest 
with a narrow, grizzled brown stripe, and middle of belly with an 
obscure buffy wash. Throat pattern normal, the brown stripes 
strongly grizzled and considerably darker than sides of neck, confluent 
in front. Collar narrow but well defined, concolor with sides of neck. 
Tail clear, dull, orange-buff above, pure white below and at tip. 

Skull and teeth.—In size and general form the skull closely resem- 
bles that of Zragulus kanchil and T. russeus, but the rostrum is dis- 
tinctly narrower than in any of the specimens of the related species— 
a difference easily appreciable on comparison. Teeth as in Zragulus 
kanchil. 

Measurements.—External measurements of type: Total length, 520; 
head and body, 450; tail vertebra, 70; hind foot, 108 (98). 

Cranial measurements of type: Greatest length, 97 (95); basal 
length, 90 (89); basilar length, 85 (83); diastema, 11.4 (10.4); length of 
nasals, 29.6 (28); greatest breadth of nasals posteriorly, 12 (12.6); 
least interorbital breadth, 26 (28); breadth of palate at middle of 
diastema, 11 (13.6); zygomatic breadth, 42 (42); mandible, 77 (73); 
maxillary tooth row (alveoli), 34 (32.6); mandibular tooth row (alveoli), 
41.4 (35). 

Spe cimens examined.—One, the type. 

Remarks.—In its small feet and pale color 7ragulus brevipes suggests 
T. pallidus, but the latter is a much more pallid animal and its skull 
has an exceedingly short, heavy rostrum. 


“Measurements in parenthesis are those of an adult female Tragulus kanchil from 
Tapanuli Bay, Sumatra (No. 114421). 
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TRAGULUS RUSSEUS, new species. 


Type.—Adult male (skin and skull), Cat. No. 114337, U.S.N.M. 
Collected on Pulo Tuangku, Banjak Islands, February 15, 1902, by 
Dr. W. L. Abbott. Original number, 1518. 

Characters. —Size and general appearance as in Tragulus fulviventer 
Gray,“ but brown throat stripes not as dark and white stripes often 
obsolete and occasionally absent. 

Color.—Type: General color above orange-ochraceous, slightly paler 
on sides and darkening to raw sienna on neck and outer surface of 
limbs. The hairs of the back are tipped with black, which, when the 
fur is undisturbed, forms a dark shading decidedly in excess of the 
orange-ochraceous. Across shoulders this shading deepens rapidly 
into the clear black nape stripe. On sides of body and neck the lighter 
color is in excess of the black, which practically disappears along lower 
edge of sides, where the color passes into the clear raw sienna of legs 
and very pale orange-ochraceous with which the under parts are suf- 
fused. Crown blackish, strongly grizzled with yellowish brown. 
Cheeks distinctly paler than neck, the exact color intermediate 
between the buff-yellow and straw-yellow of Ridgway. Muzzle darker 
and duller than cheeks. An indistinct pale line borders dark color of 
crown from ear to muzzle. Ears blackish. Chest and belly pale 
orange-ochraceous, fading nearly to ochraceous buff in axillary region, 
and with white markings as follows: (1) A large patch in hypogastric 
region, continued downward along inner side of hind legs and forward 
as two narrow stripes to about level of diaphragm; and (2) a narrow 
stripe on each side of median line of chest. Chin white to about 10 
mm. behind median bare area, the posterior outline of the white nearly 
straight, and 55 mm. in length. Behind this the region usually occupied 
by the white throat stripes presents a peculiar mottled aspect, due to 
the fact that the white is mostly replaced by clear orange-ochraceous, 
which forms no distinct contrast with the collar and dark stripes, both 
of which are essentially like sides of neck, therefore distinctly grizzled. 
The white persists as a semilunar spot 20 mm. wide by 10 mm. long (the 
concavity directed backward), the remnant of the posterior extremity 
of the median stripe, and a very faint, easily overlooked trace of each 
of the lateral stripes. The collar sends back a dark median stripe 90 
mm. in length between the two white chest stripes. Inner surface of 
front leg with a few whitish hairs, not enough to produce a white 
area. Tail white beneath and at tip, concolor with flanks above. 

While the type represents the more extreme phase of the species, one 
specimen (female Cat. No. 114336, U.S. N. M., original number 1507), 
carries the peculiarities much further. In this the white is all replaced 





@See Stone and Rehn, Proc. Acad. Nat. Sci. Philadelphia, 1902, p. 131, June 4, 1902. 
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by orange-ochraceous except a very narrow line along under surface 
of tail, and two faint traces 20 mm. in length on middle of chest. In 
the majority of specimens the under parts are as in the type, except 
that the white areas are slightly more extended and the throat mark- 
ings are normal in extent and pattern. The dark throat’ stripes, 
however, are never as dark as those of 7: kanchil or as those of the 
specimen described as 7. fulviventer by Stone and Rehn. 

Skull and teeth.—Except that they are larger throughout, the skull 
and teeth are essentially as in the Zragulus fulviventer of Stone and 
Rehn. 

Measurements.—External measurements of type: Total length, 505 
(440); head and body, 455 (400); tail vertebrae, 60 (40); hind foot, 120 
(113); hind foot without hoofs, 110 (103); ear from meatus, 29 (—); 
ear from crown, 22 (15). Average of eight males from the type 
locality: Total length, 531 (505-563); head and body, 467 (450-493); 
tail vertebree, 65 (55-70); hind foot, 120.3 (116-125); hind foot without 
hoofs, 107.9 (104-113). Average of four females from the type local- 
ity: Total length, 525 (500-540); head and body, 458 (435-470); tail 
vertebrae, 68.8 (65-70); hind foot, 118.8 (117-120); hind foot without 
hoofs, 107.3 (106-109). For details see table, page 446. 

Cranial measurements of type: Greatest length, 99 (—);% length 
from inion to tip of premaxillaries, 97 (86); basal length, 91 (—); basilar 
length, 85 (—); length of nasals, 31.4 (24); diastema, 8 (7); zygomatic 
breadth, 45 (41); least interorbital breadth, 28 (25); width of palate 
between anterior molars, 17.8 (16.4); front of orbit to tip of premax- 
illary, 44.4 (41.6); mandible, 78 (73): maxillary toothrow (alveoli), 
35 (32); mandibular toothrow (alveoli), 41 (37). 

Specimens ewamined.—Fifteen, all from Pulo Tuangku. 

Remarks.—This species is readily distinguishable from TZragulus 
kanchil by its smaller size, brighter, more fulvous color, the greater 
extension of the fulvous wash on belly and chest, and the character of 
the throat markings. It is evidently more closely related to Zragulus 
Sulviventer. With this animal it agrees in size and in the general type 
of coloration, but differs in the very light color of the brown throat 
markings and the tendency of the white stripes to become obsolete, in 
the latter peculiarity showing an interesting parallelism with Zragu/us 
jugularis of Pulo Mansalar. Of Tragulus fulviventer I have examined 
the specimen described by Stone and Rehn, and Mr. Oldfield Thomas 
has sent the following measurements of Gray’s type, an adult female 
in the British Museum: Head and body (skin), 450; hind foot with 
hoof, 122; basal length of skull, 84; palatal length, 59; interorbital 
breadth, 24.5; combined length of three upper premolars, 18.5; com- 
bined length of three lower premolars, 18.5. 


“Measurements in parentheses are those of the specimen Tragulus fulviventer of 
Stone and Rehn, male adult, No. 642, Philadelphia Academy of Sciences. 
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Measurements of Tragulus of the kanchil group. 

| Head | Tail Hind 

| ea Tail | ,; foot 

Name. | Locality. Number. Sex. laneth and | verte-| — with- 

| * body. bra. : out 

: | hoofs. 

mm. mm. | mm. | mm. | mm. 
Tragulus kanchil ...| TapaniuliBay...| 114417 | Male adult ... ‘ 433 70; 123 111 
ED cunssctidensmalioess ee 114418 440 80 127 115 
SP cuhtet <ibdoiedaed PP achincnance 114419 432 75 118 | 107 
SR ccc uh bnvenb ibeurel PU shi cnckane 114420 442 95 128 115 
TED ssininsecucteslneded ES, 114426 425 60 121 108 
il inmcssudcans eile teen do 114427 430 70 124 lll 
TU  do.acakeain pounce PR inbene snes 114421 | 468 80 128 | 115 
SP sckengdnkensdhcwba’ MD cebsacn aes 114422 | 457 80 128 | il4 
ee MO Si vesvsr ta 114423 470 75 120 | 108 
DP sivensesecacclogues PR panepaccas 114424 465 70 121 109 
na paibotewnieihGoresel PP a cntehnnnn 114425 450 70 125 | 113 
Tb usctasieeeraulngtenl i ciakeveese | 114428 |- 430 65; 121} 108 
Tragulus brevipes...| Pulo Bangkaru.| 114326 |. 450 70; 109 | 98 
Tragulus russeus .... Pulo Tuangku..| 114328 480 630 118 | 104 
114329 493 70} 122) 110 
114331 455 65 23 | 110 
114333 470 70 120 107 
@ 114337 515 455 60 116 104 
114339 ° 5 e445 ¢65 | 118 107 
114340 | 555 | 485 70} 125) 113 
114341 | Male young... 500 430 70; 110) 98 
114342 | Male adult ...| 505 | 450 55 | 120 | 108 
114330 | Female adult. M0! 470 70 119 | 107 
114332 |..... eee 520 455 65; 120) 109 
114334 | Female young 382 327 55) 100 89 
114335 |..... iessceus 500 435 65 | 110 98 
114336 | Female adult. 500 435 70} 117 106 
114338 |..... D cecdecee 540 470 70 119 107 





> Tail imperfect. 


Famity SUID. 


¢ Estimated from dry skin. 


SUS VITTATUS Miller and Schlegel. 


1839-1844. Sus viltatus MULLER and ScHLEGEL, Verhandel. over de natuurlijke 
Geschiedenis der Nederl. overzeesche bezittingen, p. 173; Java. 


Nine specimens (skins with skulls) as follows: Simalur Island, 4; 
Pulo Babi, 3; Pulo Tuangku, 2. For measurements see table, p. 446. 

It is possible that more than one form is represented by this series. 
The pig of Simalur Island is considerably smaller than that of Pulo 
Babi; and that of Pulo Tuangku, judged by the skulls rather than by 
the external measurements, is intermediate in size, though near the 
Pulo Babi animal. In the absence of Javan material, however, it 
seems unsafe to attempt to distinguish the insular races. 


Measurements of Sus vittatus. 
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Famity SCIURID. 
RATUFA FEMORALIS, new species. 


Type.—Adult female (skin and skull), Cat. No. 114361, U.S.N.M. 
Collected on Pulo Tuangku, Banjak Islands, January 27, 1902, by 
Dr. W. L. Abbott. Original number, 1479. 

Characters.—General appearance as in Ratufu bunguranensis, but 
color, particularly of face, feet, and under parts not as dark, and short 
hair of under surface of tail not forming a conspicuous, dark, median 
stripe. Pale flank patch more conspicuous than in any other known 
species. . 

Color.—Type: Upper parts and outer surface of limbs raw sienna, 
everywhere overlaid with pale ecru-drab, the combination very diffi- 
cult to describe. The shorter hairs are raw sienna throughout (except 
slate-gray base), the longer, coarser ones light ecru-drab with indis- 
tinct dark tips. Many of the longer hairs are rather distinctly 
annulated. The general effect is intermediate between the clear, pale, 
upper surface of Ratufa affinis and the distinctly grizzled 2. pyrsonota. 
On crown and forehead the brown nearly disappears and the ecru-drab 
lightens almost to cream color. On sides of body and outer surface 
of legs the ecru-drab gradually gives place to the raw sienna, which 
darkens nearly to tawny on forearm. Under parts and inner surface 
of legs raw sienna, paler and duller than that of back and sides 


-and fading almost to buff in axillary region and at front of thigh. 


Pale flank patch well defined, whitish cream buff in strong contrast 
with surrounding parts. Cheeks and chin to level of ears grizzled 
smoke gray. Patch 10 mm. in diameter at base of whiskers, whitish 
gray. Ears concolor with cheeks internally, prouts brown exter- 
nally. Feet prouts brown, blackening on toes, the brown extending 
around wrists and ankles, but much mixed with raw sienna on 
inner side. Tail dark prouts brown, irregularly washed with raw 
umber (somewhat paler than that of Ridgway), perhaps as the result 
of incipient bleaching. Most of the hairs of the sides of the tail are 
dull buff from base to about middle. This color produces a faintly 
suggested light median area on under surface, but not distinctly 
enough to form any marked contrast with edge or with the short 
prouts-brown appressed hairs of median line. 

Skull and teeth.—The skull and teeth closely resemble those of 
Ratufa bunguranensis, but the interpterygoid space and nasal branches 
of the premaxillaries are narrower, and the premolar, both above and 
below, is larger. 

Measurements.—External measurements of type: Total length, 690; 
head and body, 320; tail vertebra, 370; hind foot, 72 (68). Average 
of eight adults from type locality: Total length, 700 (670-740); head 
and body, 321 (310-335); tail, 378 (360-405); hind foot, 72.6 (70-76); 
hind foot without claws, 67 (65-69). For details see table, page 450. 
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Cranial measurements of type: Greatest length, 62; basal length, 
52; basilar length, 49; length of nasals, 20; least interorbital breadth, 
23.4: zygomatic breadth, 37; mandible, 36.6; maxillary molar series 
(alveoli), 12.8; mandibular molar series (alveoli), 13.6. 

Specimens eramined.—Kight, all from Pulo Tuangku. 

Remarks.—This squirrel is undoubtedly a near ally of the Ratufu 
affinis aureiventer of Bonhote.“ It differs so widely, however, from 
Geoffroy’s original description of Sciurus auretventer that I have no 
hesitation in applying to it a new name. 


RATUFA NIGRESCENS, new species. 


Type.—Adult female (skin and skull), Cat. No. 114556, U.S.N.M. 
Collected on Pulo Mansalar off Tapanuli Bay, Sumatra, March 11, 
1902, by Dr. W. L. Abbott. Original number 1641. 

Characters.—One of the largest known members of the ajinis- 
bunguranensis group. Color pattern as in Ratufa bunguranensis and 
R. femoralis, but upper parts and tail darkened almost to black. Pale 
flank patch obsolete. 

Color.—Type: The upper parts at first sight appear to be black, but 
on closer inspection the color is seen to be seal brown, which in certain 
lights shows faint traces of raw umber. On sides of body and neck 
and outer surface of legs the raw umber slightly predominates and the 
hairs show a fine grizzle, due to minute annulations of the lighter color. 
Under parts and inner surface of legs raw umber, paler in axillary 
region and at front of thigh. Pale flank patch barely indicated by a 
sprinkling of cream buff bairs. Cheeks and chin to level of ears a fine 
grizzle of blackish and whitish; region surrounding base of whiskers 
slightly paler. Ears blackish externally, concolet with cheeks inter- 
nally. Feet blackish. Tail uniform seal brown like back above, the 
basal half of the hairs tinged with dull raw umber. This color appears 
irregularly at the surface when hairs are disarranged, but without 
forming any noticeable contrast with the seal brown. The under sur- 
face of tail appears at first sight the same as the upper, but on disarrang- 
ing the hairs many of them are seen to be rather thickly annulated 
with cream buff bands, of which there are usually about six, for the 
most part confined to the basal half. In certain lights these annula- 
tions produce the faint indication of a light median area, most notice- 
able on basal third of tail. 

Skull and teeth.—The skull and teeth show no marked peculiarities. 
In general form the skull is longer and narrower than that of Ratufu 
bunguranensis. Teeth, as in R. bunguranensis, therefore relatively 
smaller than in 2. femoralis. 

Measurements.—External measurements of type: Total length, 750; 
head and body, 340; tail vertebra, 410; hind foot, 78 (70). Average 
of five adult females from the type locality: Total length, 728 (705-750): 





“Ann. and Mag. Nat. Hist., 7th ser., V, June, 1900, p. 495. 
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hes ad and body ; 332 (321 1-340); tail vertebrae, 396 (365-410); hind foot, 
77.2 (75-79); hind foot without claws, 70.4 (69-72). For details see 
table, page 450. 

Cranizl measurements of type: Greatest length, 66 (64);¢ basal 
length, 55 (54); basilar length, 52 (50); length of nasals, 21.4 (21); least 
interorbital breadth, 25 (26); zygomatic breadth, 38 (40); mandible, 40.4 
(40); maxillary tooth row, 13 (12.6); mandibular tooth row, 14 (13). 

Specimens examined.—Five, all from the type locality. 

Remarks.—The tive specimens of Ratufu nigrescens show no individ- 
ual variation worthy of note. This squirrel—one of the most striking 
of the genus—is immediately recognizable by its rich blackish-brown 
upper parts and tail and yellowish-brown under parts. The tail is 
apparently more bushy than in the related species. 


RATUFA PALLIATA Miller. 





1902. Ratufa bicolor hypoleuca Stone and Ren, Proc. Acad. Nat. Sci. Philadel- 
phia, 1902, p. 134, June 4, 1902. Not Scivrus hypoleucos Horsfield. 

1902. Ratufa palliata MituEr, Proc. Acad. Nat. Sci. Philadelphia, 1902, p. 147, 
June 11, 1902; Indragiri River, Sumatra. 

An immature female was taken at Tapanuli Bay, Sumatra, March 
28, 1902. For measurements see table, page 450. It closely agrees 
with the original specimens of Ratufa palliata and with the skin from 
the Lampong district, recorded by Stone and Rehn as PR. hypoleuca.” 

RATUFA LAZNATA, new species. 
(Plate XIX. ) 

Type.—Adult male (skin and* skull), Cat. No. 114350, U.S.N.M. 
Collected on Pulo Tuangku, Banjak Islands, January 27, 1902, by Dr. 
W. L. Abbott. Original number, 1478. 

Characters.—Externally similar to Ratufa palliata, but hind foot 
not as long (see table of measurements, p. 450); general form of skull 
asin 2. palliata, but nasal branches of premaxillaries extending farther 
behind nasals, and anterior median termination of maxillaries narrower. 

Color.—The color of Ratufa lenata so closely resembles that of 
R. palliata as to need no detailed description.. The twelve skins show 
considerable variation in color, due partly to the greater or less suffu- 
sion of dark brown in the mantle, and partly to bleaching. None, 
however, shows any approach toward 2. bicolor or R. melanopepla. 

Skull and teeth.— While the yeneral form of the skull shows no 
characters by which it may be distinguished from that of Ratufa 
palliata, the outline of certain individual bones is peculiar to the 
Tuangku animal. In 2. palliata the premaxillaries scarcely extend 
behind the nasals, while in #. Jenata their posterior extremity 1s 





@ Measurements in parentheses are those of a considerably older female of Ratufa 


bunguranensis (No. 104636). 


>For the opportunity to examine this specimen I am indebted to the kindness 


of Mr. Witmer Stone and the officers of the Academy of Natural Sciences of 
Philadelphia. 
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usually from 2 to 4 mm. behind ths at of nasals (see Plate } XIX). The 
bony palate in 2. /enata is narrower relatively to its length than 
in 2. palliata, and the anterior extension of the maxillaries which 
runs forward between the posterior extremities of the premaxillaries 
to form hinder margin of incisive foramina is very noticeably nar- 
rower (see Plate XIX). In most of the skulls the anterior extremity 
of the interpterygoid space is narrower than in the related species, 
but their character is not wholly constant. 

Teeth as in Ratufa palliata. 

Measurements.—External measurements of type: Total length, 740; 
head and body, 330; tail vertebrae, 410; hind foot, 76 (68). Average 
of eleven adults from the type locality: Total length, 732 (710-765); 
head and body, 334 (825-345); tail vertebree, 398 (380-420); hind foot, 
75.8 (73-79); hind foot without claws, 68.7 (65-71). For details see 
table, page 450. 

Cranial measurements of type: Greatest length, 68.6 (68);¢ basal 
length, 56.8 (57); basilar length, 52 (53); length of nasals, 22 (21); 
least interorbital breadth, 27 (29); zygomatic breadth, ep (42); man- 
dible, 43.4 (42); maxillary molar series (alveoli), 13 (12.8); mandibular 
molar series (alveoli), 13.6 (13.8). 

Speciine ns examined.—Twelve, all from the type locality. 

Remarks.—The characters which distinguish this squirrel from its 
nearest ally are of an unusual kind, but their constancy is such that 
they must be regarded as valid. Three skulls of adult Ratufa palliata 
have been compared with the twelve of 2. lenata. 


Measurements of Ratufa. 











| Head +4 | foot 

Name. Locality. Number. Sex. oe | and | Tail. oy with- 

ength.’ body. ‘| out 

| | claws. 

} mm. | mm. | mm. | mm. mm. 

Ratufa nigrescens...| Pulo Mansalar.. 114554 | Female adult.| 730 320 410 78 71 
Do 114555 |..... MP icuctass | 750 340 410 79 72 
Do 114556 |..... ae | 750} 340 410 78 70 
Do 114557 |..... AP migdawinn 705 320 385 75 69 
Do 114555 |..... OR cinahiade 705 | 340 365 76 7 
Ratufa femoralis....; Pulo Tuangku..| 114358 | Male adult . 710! 325 385 | 71 66 
UN arises kciwesee tea -d 114359 |. os 710 325 385 73 67 
114365 685 310 | 375 72 67 

114360 715 325 390 75 68 
114361 | 690 320 370 72 68 
114362 680 320 360 70 65 
114363 670 310 360 72 66 
114364 740 335 405 76 69 
114346 | Male adult. 720 335 385 | 76 68 
114348 |..... aes 720 | 330 390 76 68 
114350 |..... i scccunul 740 330 410 76 68 

114352 |..... eee 755 338 417 | 79 71 
114353 |..... ee 68) | 315 370 72 65 
114356 |..... ae 735 345 390; 73 65 
114354 |..... WR iisnasce 710} 340; 380) 7 70 
114357 |..... OR ciscts cn 72 325 400 | 77 71 
114347 | Female adult. 730 330 400 76 69 
114349 |..... _ _ ae 730 | 330; 400) 75 69 
114351 |..... A = 765 345 420 | 76 70 
Rei oe see ase Pe cee ads 114355 |..... ee | 720 330 390 | 74 | 67 
Ratufa palliata ..... Ina Bay .. 114517 | Female young | 640 270 370 | 80 | % 
PP cxckitpevses? Indragiri River. ¢113162 | Maleadult ...! 770 345 425 S4 7 
' 
aTy pe. 


a Measurements i in parentheses are those of the type of Ratufa palliata, 
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SCIURUS MANSALARIS, new species. 


Type.—Adult male (skin and skull), Cat. No. 114633, U.S.N.M. 
Collected on Pulo Mansalar, off Tapanuli Bay, Sumatra, March 2, 
1902, by Dr. W. L. Abbott. Original number, 1583. 

Characters. —Size and general appearance about as in Se7urus tenuis, 
but underparts clear gray as in S. brooke. 

Color.—Upperparts, sides of body, and outer surface of limbs a 






uniform tine grizzle of raw sienna and black, neither of which distinctly 
predominates, though the raw sienna is slightly in excess on shoulders, 
flanks, and outer surface of legs. Feet and sides of head like back, 
but paler and more closely grizzled. _Underparts and inner surface of 
legs mouse gray washed with dull white. On chest and hind legs 
there is a faint brownish tinge. Hairs of tail with six color bands: («) 
extreme base black, (4) 1.5 mm. raw sienna, (c) 2mm. black, (¢) 4 mm. 
raw sienna, (¢) 6 mm. black, (7) 4 mm. whitish cream buff. The gen- 
; eral effect above is a coarse grizzle, chiefly of black and whitish cream 
buff, through which the raw sienna appears when the hairs are disar- 
' ranged. Below there is a broad median area of dull raw sienna edged 
with black, this fringed with whitish. 
Skull and teeth.—The skull very closely resembles that of Seiurus 
. tenuis but is a little narrower, longer, and deeper, characters that 
t ' suggest, though very remotely, the much larger skull of S. brooke. 
. Teeth as in Seudrus tenuis. 
Measurements.—External measurements of type: Total length, 255; 
head and body, 140; tail vertebra, 115; hind foot, 37 (35). Average of 
eight specimens from the type locality: Total length, 259 (245-278); 
| head and body, 146.5 (135-158); tail vertebra, 112 ( 8-122); hind foot, 
37 (36-38); hind foot without claws, 35.4 (33-35). For details see 
¥ table, page 452. 
ee Cranial measurements of type: Greatest length, 38; basal length, 32; 
72 basilar length, 29; length of nasals, 12; least interorbital breadth, 13; 
69 zygomatic breadth, 22.6; diastema, 8.8; mandible, 24; maxillary tooth 
66 row (alveoli), 7.4: mandibular tooth row (alveoli), 7. 
67 Specimens examined.— Eight, all from Pulo Mansalar. 
68 Remarks.—This squirrel is readily distinguishable from Seiurus 
S ! tenuis by its clear gray underparts, a character that gives it a close 
68 superticial resemblance to the much larger S. brooket of Borneo. Its 
68 relationships are undoubtedly with Sezurus tenuis, as the skull shows 
65 only a slight tendency toward the relatively narrow, elongate form 
characteristic of the Bornean species. 
69 
° SCIURUS BANCARUS, new species. 
t Type.—Adult male (skin and skull), Cat. No. 114311 U.S.N.M. 


Collected on Pulo Bangkaru, Banjak Islands, January 17, 1902, by Dr. 
W. L. Abbott. Original number, 1422 


wade 
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Characters.— Very similar to Se/urus mansalaris, but brown of upper 


parts more tinged with yellow and gray of underparts distinctly 
washed with whitish cream buff. 

Measurements.—In size this animal closely agrees with Sciwrus man- 
salaris, as shown by the table of measurements, page 452. 

Specimens examined.—Ten, all from the type locality. 

Remarks.—-The characters which distinguish this squirrel from its 
relative of Pulo Mansalar are so strictly comparative that it is impos- 
sible to state them in such a manner as to insure positive identification 
of single specimens. Comparison of the eight skins of one form with 
the ten of the other shows, however, that the slight differences are 
remarkably constant, so much so that, with the exception of a single 
specimen from each series, there is no difficulty in assigning every skin 
to its proper place. 

SCIURUS TENUIS Horsfield. 


1824. Sciurus tenuis HorsFieLp, Zoological researches in Java and the neighbour- 
ing islands (pages not numbered); Singapore. 


Five skins from Tapanuli Bay, Sumatra. They are in all respects 
typical, and show no approach to Se‘urus mansalaris and S. bancarus. 
For measurements see table, page 452. 


Measurements of Sciurus bancarus, S. mansalaris, and NS, tenuis. 


| 


. | ; . 
Name. Locality. Number. 


Hind 
. foot 
Hind | with- 
out 
claws. 


Head 


| Total : 
length. — Tail. | foot. 


| 
mm, mm, mm, mm. mm, 
Sciurus bancarus ...| Pulo Bangkaru. 114308 Male, adult .. 262 f -112 36 3% 

114309 4 : 106 36 
2114311 nase j 7 f 115 37 
114312 265 45 120 35 
114313 ‘ms 267 4 125 37 
114315 255 93 35 
26 55 109 35 
h 125 37 
114316 p25 114 35 
114317 b 5 120 36 
114632 245 98 38 
«114633 A 258 115 37 
Pore 122 36 
114636 | ok S : 110} 36 

114637 1 5 si 110 38 | 
114635 24: 35| 110 36 
114638 1 ‘ f 120 38 
114639 | 26 ‘ 113 37 
114542 y 115 35 

114545 d 11d 34 | 
114543 115| 36 
‘i eo 103 | od 
110 36 








aType. 
SCIURUS ALBESCENS (Bonhote). 


1901. Sciurus notatus albescens Ronnote, Ann. and Mag. Nat. Hist., 7th ser., VII, 
May, 1901, p. 446; Acheen, Sumatra. 
Six specimens from Loh Sidoh Bay, practically topotypes of the 
species. For measurements see table, page 456. 
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This squirrel shows a striking and unexpected resemblance to the 
Sciurus abbottii of the Tambelan Islands. The skins are quite indis- 
tinguishable, except that the red element of the underparts is salmon 
rather than rusty. The skulls show certain slight though constant 
differences. The rostrum is somewhat broader proportionately to its 
length in the Sumatran animal, and the audital bull are more inflated. 
The maxillary teeth of Se‘urus albescens, while of the same general 
size as in S. abbottii, may be distinguished by their less thickened 
crowns, a character easily appreciated on comparison of the tooth rows 
viewed from the Jingual side. 


SCIURUS VITTATUS Raffles. 


1822. Sciurus viltatus Rarries, Trans. Linn. Soc. London, XITI, p. 259; Ben- 
coolen, Sumatra. 

1901. Sciurus vittatus Bonnotr, Ann. and Mag. Nat. Hist., 7th ser., VII, May, 
1901, p. 447. ( Part.) 


Twelve specimens (two in alcohol, one skull without skin) from 
Tapanuli Bay, Sumatra. For measurements see table, page 456. The 
skins present no color variation worthy of note. In none is there 
any indication of such red in the tail as is characteristic of Sciurus 
miniatus, though a few show a tendency for the light annulations in 
the pencil to be more tinged with orange than they are elsewhere. 


SCIURUS SATURATUS, new species. 


Type.—Adult female (skin and skull), Cat. No. 114629, U.S.N.M. 
Collected on Pulo Mansalar, off Tapanuli Bay, Sumatra, March 9, 1902, 
by Dr. W. L. Abbott. Original number, 1633. 

Characters. —Similar to Sciurus vittatus but general color darker, 
pale lateral stripe less well defined, though of normal extent, and tail 
noticeably darker than back, its pencil mostly black. 

Color.—Type: Upper parts and sides a uniform fine grizzle of black 
and ochraceous, the latter decidedly paler and less bright than that of 
Ridgway. The two colors are everywhere mixed in nearly equal 
quantity and the hair is distinctly glossy. Outer surface of legs 
somewhat paler and more buffy than back; cheeks and inner surface 
of ear decidedly so. A distinct buff eye ring. Muzzle marked with 
light grayish buff. Lateral stripes of normal extént, the upper one a 
light grayish buff, quite different from the grayish white stripe of S. 
vittatus. Tail essentially like back, but grizzle coarse, and black 
element more noticeable, particularly along edge and at tip, where the 
pencil is almost entirely black. Under parts and inner surface of legs 
intermediate between the ochraceous-rufous and tawny of Ridgway, 
but rather darker than either. This color extends to wrist and almost 
to heel. 

Skull and teeth.—The skull and teeth résemble those of Sezurus 
vittatus, though perhaps averaging slightly larger. 
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Measurements. —External measurements of type: Total length, 400; 
head and body, 215; tail vertebre, 185; hind foot, 51 (47). Average 
of five adults from the type locality: Total length, 395 (375-411); 
head and body, 208 (185-221); tail vertebrae, 187 (180-190); hind foot, 
51.4 (51-52); hind foot without claws, 48 (47-49). For details see 
table, page 456. 

Cranial measurements of type: Greatest length, 52 (51);¢ basal 
length, 43.6 (43); basilar length, 40 (40.2); length of nasals, 16.4 (16); 
breadth of both nasals together anteriorly, 7.4 (8.2); diastema, 11.6 
(11.8); least interorbital breadth, 18 (17.8); zygomatic breadth, 30 
(30.4); mandible, 32.4 (31.4); maxillary tooth row (alveoli), 9.6 (9.6); 
mandibular tooth row (alveoli), 10 (9). 

Specimens examined.—Five, all from Pulo Mansalar. 

Remarks.—This is a well-marked form of the Se‘wrus notatus group, 
closely related to S. véttatus, but readily distinguishable by its dark 
general coloration, dull outer lateral stripe, and black-tipped tail. 
The series shows no variations worthy of special note. 


SCIURUS PRETIOSUS, new species. 


Type.—Adult female (skin and skull), Cat. No. 114325, U.S.N.M. 
Collected on Pulo Bangkarn, Banjak Islands, January 20, 1902. Orig- 
inal number, 1442. 

Characters.—Like Seiurus saturatus. but average size less, red of 
underparts not as bright, tail not darker than back, and pencil, not 
darker than rest of tail. Skull distinctly smaller than that of Sczurus 
saturatus. 

Color.—In general the color so closely resembles that of Sciwrus 
saturatus as to need no detailed description. On comparison of the two 
series the red of the underparts is seen to be less bright than in the 
Mansalar squirrel, and the pale element in the grizzle of the upperparts 
less yellow, though so far as possibility of description is concerned the 
colors are essentially the same. The most tangible difference is in the 
amount of black in the tail. In the Pulo Bangkaru animal this shows 
no tendency to form a black pencil or dark lateral fringe, as in Seiurus 
saturatus. 

Skull and teeth.—Both skull and teeth are smaller than in Seiurus 
saturatus or S. vittatus, but I can detect no differences in form. 

Measurements.—External measurements of type: Total length, 375; 
head and body, 200; tail vertebra, 175; hind foot, 46 (43). Average 
of seven adults from the type locality: Total length, 387 (872-400); 
head and -body, 207 (192-220); tail vertebrae, 181 (170-195); hind foot, 
47.6 (46-49); hind foot without claws, 44.3 (48-46). For details see 
table, page 456. 

@Measurements in parentheses are those of an adult female Sciurus vittatus from 
Tapanuli Bay, Sumatra (No. 114518). 
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Cranial measurements of type: Greatest length, 49.4 (52); basal 
length, 43 (43.6); basilar length, 40.4 (40); length of nasals, 15 (16.4); 
breadth of both nasals together anteriorly, 7.4 (7.4); distance from 
front of nasal to back of frontal, 25 (27.6); diastema, 11.6 (11.6): least 
interorbital breadth, 18 (18); zygomatic breadth, 29 (30); mandible, 
32 (32.4); maxillary tooth row (aiveoli), 9 (9.6); mandibular tooth row 
(alveoli), 9.8 (10). 

Specimens ecamined.—Eight, all from the type locality. 

Remarks.—The specimens of this squirrel show no noteworthy 
variations. 

SCIURUS UBERICOLOR, new species. 


Type.—Adult female (skin and skull), Cat. No. 114373, U.S.N.M. 
Collected on Pulo Tuangku, Banjak Islands, February 5, 1902, by Dr. 
W. L. Abbott. Original number, 1517. 

Characters.—In general appearance like Sc/urus saturatus and 8S. 
pretiosus, but red of underparts darker and duller than in either and 
median line of belly frequently blackish; tail not distinctly darker 
than back; outer lateral stripe reduced in both length and width; size 
nearly as in S. saturatus. 

Color.—The general color is closely similar to that of Se*urus satu- 
ratus and S. pretiosus, but the tone of the upperparts is lighter than 
in the former and more red than in the latter. Tail more coarsely 
grizzled than back, but the general effect scarcely darker. Outer 
lateral stripe of the same dull color as in the related forms, but its 
length usually less and its width generally not more than half as great 
(about 5 mm. at middle in type). Underparts a duller red than in the 
related species, this due chiefly to the darker bases of the hairs. Along 
median line the dark bases increase sufficiently to form a distinct 
median dusky stripe in some specimens (including the type). The 
black lateral stripe tends to extend its inner margin in the same manner. 

Skull and teeth.—The skull and teeth are essentially like those of 
Sciurus saturatus. 

Measurements.—External measurements of type: Total length, 405; 
head and body, 215; tail vertebrae, 195; hind foot, 51 (48). Average 
of seven specimens from the type locality; total length, 389 (345-445); 
head and body, 215 (205-225); tail vertebrae, 180 (170-210); hind foot, 
49.3 (46-51); hind foot without claws, 45.9 (48-48). For details see 
table, page 456. 

Cranial measurements of type: Greatest length, 52; basal length, 
44; basilar Jength, 41.4; length of nasals, 17; breadth of both nasals 
together anteriorly, 7; distance from front of nasal to back of frontal, 
38; diastema, 13; least interorbital breadth, 19; zygomatic breadth, 
34; mandible, 34; maxillary toothrow (alveoli), 9.6; mandibular tooth- 
row (alveoli), 9.8. 

Specimens ecamined.—Nine, all from the type locality. 
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Remarks. —While Seiurus ubericolor is darker beneath than in either 
of the two related forms, its upper parts are not as dark as in S. satur- 
atus and the tail is much less suffused with black. The reduction of 
the pale lateral stripe easily distinguishes it from its allies. 


Measurements of squirrels of the Sciurus notatus group. 


| seal | 
" | Head 

Name. Locality. Number. | Sex. Rik J and | Tail. 
_ body. | 


} | mm, mm, mm, mm, 

Sciurus albescens....| Loh Sidoh Bay..; 114154 | } ata 343 193 150°| 5 
114156 | ae 350 190 160 

114157 dn Pe 39 200 190 | 
114158 : 195 175 | 

114156 " > - 3 170 180 
114159 | 1 37% 203 
220 
200 
206 
190 
205 
215 
_ Hy 1 39% 210 
Do... ; 21 |. Q 200 
Sciurus satu a 327 oe 221 
Do. “ee . dc Oe, 220 
Do. iy B . 215 
DO ss. cada be : ‘ 200 
i 5 185 
Sciurus ubericolor .. P ku..| 366 38: 207 
220 
DO... 36 375 205 
DD ose 37 : 5 210 
Do... 368 | Female young 175 
a isa s Female adult. 225 
Do... Mee |itvod 205 
a @ 114373 215 
Do 114374 5 225 
Sciurus pretiosus.... P K -| 114318 | } — | 205 
| 114320 | 205 

114321 | 37: 192 

< | ‘ 210 

114323 335 210 

114324 215 

114319 | Female adult. 220 

@ 114325 | da 37% 200 








a Type. » Estimated from dry skin. ¢ Tail injured. 


SCIURUS EREBUS, new species. 


Type.—Adult female (skin and skull). Cat. No. 114537, U.S.N.M. 
Collected at Tapanuli Bay, northwestern Sumatra, March 17, 1902, by 
Dr. W. L. Abbott. Original number, 1653. 

Characters.—Similar to the Bornean Sciurus pluto Gray, but larger, 
red area on legs more extensive, and pale lateral stripe completely 
obliterated. 

Color.—Under parts and inner surface of limbs bright chestnut 
(lighter and more red than that of Ridgway); elsewhere glossy black. 
On cheeks, feet, and outer surface of front legs the black is slightly 
grizzled with whitish and red, and along flanks and thighs a few hairs 
bear a single whitish annulation rather less than 1 mm. in length, but 
these markings are lost in the general black effect, except on very 





NO. 1317. MAMMALS OF NORTHWEST SUMATRA—MILLER. 457 


‘ ee enema 


close inspection. The black of cheeks extends under chin across an 
urea about 10mm. in width. On front legs the red area is much wider 
than the black, and on inner side it extends to naked surface of palm. 
In S. pluto the black area is the more extensive, and it encircles the 
wrist just above palm. On hind legs the same differences occur. The 
red area is much wider in the Sumatran than in the Bornean form, 
and it usually extends to edge of naked sole, though occasionally the 
black narrowly encircles ankle. 

Skull and teeth.—The skull and teeth so closely resemble those of 
Scturus pluto that I can detect no tangible differences. 

Measurements.—External measurements of type: Total length, 485; 
head and body, 260; tail vertebrae, 225; hind foot, 58 (53). Average 
of twelve adults from the type locality: Total length, 473 (480-498); 
head and body, 247 (230-263); tail vertebrae, 227 (200-240); hind foot, 

58.1 (57-59); hind foot without claws, 53 (51-55). For details, see 
table, page 457. 

Cranial measurements of type: Greatest length, 58 (56);¢ basal 
length, 50 (49); basilar length, 46.6 (46); diastema, 13.6 (13.6); length 
of nasals, 17.8 (16.6); greatest o “ of both nasals together, 8.8 
(8.6); least interorbital breadth, (22.6); zygomatic breadth, 34.6 
(84); mandible, 37 (37); cous acme (alveoli), 11 (11); man- 
dibular toothrow (alveoli), 11 (11.4). 

Specimens ecamined.—Twelve, all from Tapanuli Bay. 

Remarks.—While Sciurus erebus rather closely resembles S. pluto, it 
is readily distinguishable from the Bornean animal by its greater size 
and by the absence of the pale lateral stripe. There is not the slightest 
indication of this stripe in any of the twelve skins, while in each of five 
specimens of Sciwrus pluto it may be easily traced. The difference in 
extent of the red on the legs is a less constant character. 


Measurements of Sciurus erebus. 


Hind 
Head ‘ai foot 
and rerte- | % with- 
body. we. out 

claws. 


Total 


Locality. Number. length 


mm ) ° mm, mm. 


Tapanuli Bay. ies 114530 20 2 58 
Do.. ese 114531 ; . 83 250 2 57 
Do.. .| 114533 3 230 2 58 
Do.. wine ---| 114534 a 5 240 215 57 
Do 114539 peens 7 235 235 59 
Do s 114541 ; i 245 , 58 
Do 114532 re >adult y 263 5 § 
Do : 114535 : 245 
Do denne 114536 255 
Do eaaibieae ..| 4114587 ; f 260 
ei ith inlets wielhlddii nati 114538 a5 245 
Do. 114540 | gi 7 245 


a Type 


“ Measurements in parentheses are those of an adult male Sciurus pluto from British 
North Borneo (No. 34941). 
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RHINOSCIURUS LATICAUDATUS (Miller and Schlegel). 


1839-1844. Sciurus laticaudatus MijtLer and ScHieGcet, Verhandel. over de 
natuurlijke Geschiedenis der Nederl. overzeesche bezittingen, p. 100; Pon- 
tianak, Western Borneo. 

An adult female was taken on Pulo Tuangku, Banjak Islands, Febru- 
ary 15,1902. Total length, 360; head and body, 230; tail vertebra, 
130; hind foot, 46 (44). Skull: Greatest length, 59; basal length, 52; 
basilar length, 49.4; palatal length, 31; diastema, 17; length of nasals, 
21; breadth of both nasals together anteriorly, 6; least interorbital 
breadth, 13; zygomatic breadth, 28.6; mandible, 35.6; maxillary tooth- 
row (alveoli), 12; mandibular toothrow (alveoli), 10.4. ‘‘ Uterus con- 
tained one embryo the size of a pea. Mamme, 4.” 


Famity MURID. 
MUS SIMALURENSIS, new species. 


Type.—Adult female (skin and skull), Cat. No. 114216, U.S.N.M. 
Collected on Simalur Island December 14, 1901, by Dr. W. L. Abbott. 
Original number, 1372. 

Characters.—Like Mus pannosus of the Butang Islands, but rather 
smaller; fur shorter and less coarse; color darker and less yellowish; 
teeth smaller; mammz 10, as in other members of the group. 

Fur.—The fur is rather close and fine in texture, much more so 
than that of Mus pannosus, though it contains many grooved bristles. 
These, however, are scarcely more stiff than the longer terete hairs. 
At middle of back the body of the fur is about 14 mm. in length, the 
scattered long hairs exceeding this by about 6mm. These long hairs 
show no distinct tendency to increase in length on rump and lumbar 
region. 

Color.—Back and sides a moderately coarse, but not very conspicu- 
ous grizzle of black and dull ochraceous buff, the former a little in 
excess on back, the latter distinctly so on sides, and tips of bristles 
and longer hairs with metallic iridescence. Underparts buff, rather 
lighter than that of Ridgway, and somewhat clouded by gray along 
median line of chest. Feet dull brownish. Ears and tail uniform 
dark brown. 

Skull and teeth.—The skull is larger than that of Mus alexandrinus, 
though of essentially the same form. In size it closely approaches 
that of Mus pannosus, but the average length appears to be less than 
in the Butang animal. In form the skulls of Mus simalurensis and 
M. pannosus closely resemble each other, except that the rostrum is 
more slender in the Simalur rat and the incisive foramina are longer, 
narrower, and more nearly parallel-sided. Teeth as in Mus pannosus, 
but smaller. 


Measurements.—Externa] measurements of type: Total length, 402; 
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head and body, 204; tail vertebra, 198; hind foot, 42.4 (40). Aver- 
age of 5 adults from the type locality: Total length, 388 (377-402); 
head and body, 206 (200-213); tail vertebra, 182 (176-198); hind foot, 
40.4 (39.2-42.2); hind foot without claws, 37.8 (36-40). For details, 
see table, page 459. 

Cranial measurements of type: Greatest length, 47.4 (46);¢ basal 
length, 41.8 (40); basilar length, 39 (37); diastema, 13 (12.4); length 
of incisive foramen, 9 (8); combined breadth of incisive foramina, 3.4 
(3.8); length of nasals, 18 (17.6); greatest breadth of both nasals 
together, 5.2 (5.6); zygomatic breadth, 23 (22); least interorbital 
breadth, 7.4 (7); breadth of brain case above roots of zygomata, 17 
(17); depth of brain case at front of basioccipital, 12 (11.4); fronto- 
palatal depth at posterior extremity of nasals, 11.8 (11.6); mandible, 
28 (28); maxillary tooth row (alveoli), 8 (8.4), mandibular tooth row 
(alveoli), 8 (8.4). 

Specimens examined.—Thirty-two from the following localities: 
Simalur Island (main island), 8 (2 in alcohol); Simalur Island (Pulo 
Siumat), 6 (1 skull without skin); Pulo Lasia, 16 (3 in alcohol; 3 
skulls without skins); Pulo Babi, 2 (skulls only). 

Remarks.—This is a well-defined member of the Mus rattus group, 
most closely related, apparently, to the form occurring on the Butang 


Islands on the opposite side of Sumatra. Its presence on Simalur and 


the neighboring islands may have been originally due to human 
agency, though there is no reason to suppose that the animal has been 
introduced within historic times. 


Measurements of Mus simalurensis. 


Locality. 


Pulo Siumat. 
Do 
a 
Do 
Do 

Pulo Lasia. 
Do 
Do 
Do 


Number. 


114214 


114215 |... 
Female young.... 


114213 
114216 
114217 
114218 
114221 
114225 
114222 


114223 | 


114224 
114257 
114260 
114261 
114262 
114253 
114254 
114255 
114256 
114258 


Male adult 


.do 


Female adult 


Female young ea 
Female adult.... 


Male adult . 


do 


Male young 


Female young 
Female adult 
ee ee 

Female young 


Female aduilt.... 


aType 


Total 


length. 


mm 
38g 
393 
357 

402 
380 
377 
415 
413 


383 | 


342 


375 


433 | 


417 
411 
385 
356 
46 
437 
370 
445 


“Measurements in parentheses are those of an adult 
104115) from Pulo Adang, Butang Islands. 


Hind 
Head : foot 
and Tail. —y with- 
body — out 
claws. 


mm. mm, mm. 
176 39 36 
36 
35 
40 
38 
39 
38.6 
40 
38 
37 
38.4 
39.4 
39 
40 
40 
38 
40 
39 
39 
41.2 


female Mus pannosus (No. 
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MUS SURDUS, new species. 


Type.—Adult male (skin and skull), Cat. No. 114184, U.S.N.M. 
Collected on Simalur Island December 11, 1901, by Dr. W. L. Abbott. 
Original number, 1359. 

-Characters.—Similar to Mus concolor Blyth and Mus pullus Miller, 
but larger and paler. 

Fur and external characters in general.—The fur, tail, ears, feet, etc., 
are as in Mus concolor and Mus pullus. Mammae, i. 2-2, p. 2-2=8. 

Color.—Back and sides a coarse, inconspicuous grizzle of dull ochra- 
ceous buff and blackish brown, the former slightly in excess on back 
and distinctly predominating on sides. Underparts and inner sur- 
face of limbs dirty white, tinged with cream buff. In the type there 
is a fairly well defined line of demarcation between the color of sides 
and that of belly. This contrast, though not always so conspicuous, 
is invariably more noticeable than in the type of Mus pullus or the two 
specimens of Mus concolor that I have examined. Ears blackish brown 
externally, lightly sprinkled with fine, silvery hairs internally. Feet 
dirty whitish. 

Skull and teeth.—Both skull and teeth are noticeably larger than in 
Mus concolor and Mus pullus, but I can detect no tangible difference 
in form. 

Measurements.—External measurements of type: Total length, 265; 
head and body, 127; tail vertebra, 138; hind foot, 28 (26). Average 
of 21 adults from the type locality: Total length, 268 (238-324); head 
and body, 130 (112-148); tail vertebra, 139 (119-152); hind foot, 27 
(26-28.2); hind foot without claws, 25.4 (24-27). For details see 
table, page 461. 

Cranial measurements of type: Greatest length, 33 (30);¢ basal 
length, 28.6 (26); basilar length, 26 (23); diastema, 8.8 (8); length of 
incisive foramen, 6.4 (5.4); combined breadth of incisive foramina, 2.8 
(2); length of nasals, 12 (11); greatest combined breadth of nasals, 3.4 
(3); zygomatic breadth, 15.4 (13.6); least interorbital breadth, 5 (4); 
breadth of brain case above roots of zygomata, 13.6 (13); depth of 
brain case at front of basioccipital, 9.6 (9); frontopalatal depth at pos- 
terior extremity of nasals, 7.4 (6.6); mandible, 18.8 (15.4); maxillary 
tooth row (alveoli), 5.6 (4.6); mandibular tooth row (alveoli), 5.6 (4.6). 

Specimens examined.—Thirty-two (11 in alcohol), all from the type 
locality. 

Remarks.—Though closely related to Mus concolor and Mus pullus 
this species appears to be well differentiated. Like Mus simalurensis 
it probably owes its introduction and therefore its existence to prehis- 
toric man. : 


@ Measurements in parantheses are those of the type of Mus pullus. 
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Measurements of Mus surdus. 


. _— 
7 Heac : ‘oot 
Locality. Number. Sex. ae and | Tail, | Hind | with. 
engen. body. foot. out 
claws. 
mm, mm, mm, mm. mm, 
Simalur Island ................ 114181 | Male adult .... 270 130 140 27 5) 
ee er oe } 124182 |..... Miinéedocne 270 130 140 27 25 
Nad nici asain: Gait ae maedeenael 114183 |..... i iandken 264 130 134 26 24 
icscengudwebedendseudwsen @114184 |..... Sisienians 265 127 138 27.8 26.4 
Dh. dsisuaianeekiokookansan 114185 |..... acess . 276 132 | 144 27 26 
ividuastecesnwatechedeiel 114186 |..... RS 249 125 | 124 26. 2 25 
ictatnaketusiakestensunal 114187 |..... Me ikceddaae ‘ 270 130 140 26.4 25 
i ciccesdsdusceksatauecuun 114190 |..... Pb wiaceide. “ 266 135 | 131 27 26 
ius ckkelcskiesaeseoeneunae 114191 |..... ee 272 129 143 26 25 
ip ccbacisndeandenwosancees 114192 |..... | RETR 324 142 182 28 27 
Oi sttvnvdbeusrqunteateakws 114193 |..... Piscieses 285 143 142 28 26 
EERE EN EA 114194 |..... se aces ; 298 143 155 28 26.4 
EEA ELT EE: | 114196 |..... tnacans 285 134 151 28.2 26 
TR cdidlones nee ebennsaee bad | 114198 |..... do destined 269 129 140 26 24.4 
RE re } 114200 }..... Macaig | 273 133 140 27.2 26 
ee tt Pee ee | i ee Oe cis ns | 260 | 135 125 28 27 
Ok :tccsekahdddestdseneceenn 114188 | Female adult . 240 121 119 26 2% 
Gs dntea kann ewenaenennn’ 114189 |..... Wh sinecdauc 243 116 | 137 27 25 
itl crane oh aece ne anetendeeanal 114195 |..... Ee 238 112 | 126 26 25 
ikiccdacumiuekiaceiascateake 114197 |..... We icinawck 268 124 | 144 28 26 
Do. Dae las ; 114199 |..... iterunes 251 125 126 26.2 25 
aType. 


MUS FIRMUS Miller. 


1902. Mus firmus My.iEer, Proc. Acad. Nat. Sci. Philadelphia, 1902, p. 155; 
June 11, 1902; Linga Island, off east coast of Sumatra. 

An immature rat taken at Tapanuli Bay, 8 specimens (1 in alcohol) 
from Pulo Tuangku, and 7 (1 skull without skin) from Pulo Bang- 
karu I can not distinguish satisfactorily from the Mus firmus of Linga 
Island. The skins from Pulo Bangkaru and that from Tapanuli Bay 
are practically indistinguishable from the original series. Those from 
Pulo Tuangku are, however, not as clear buff beneath, as the hairs of 
the lateral portions of the belly have distinct gray bases, and this color 
appears slightly at surface. The series is too small to prove that this 
difference is constant. For measurements see table, page 462. 


MUS DOMITOR, new species. 


Type.—Adult female (skin and skull), Cat. No. 114621, U.S.N.M. 
Collected on Pulo Mansalar at entrance to Tapanuli Bay, Sumatra, 
March 4, 1902, by Dr. W. L. Abbott. Original number, 1592. 

Characters.—Similar to Mus firmus but under parts so little tinged 
with yellow as to form no marked contrast with color of sides. Mam- 
me 8, as in Mus firmus and related species. 

Fur and general external features.—The gxternal characters, other 
than color, are so like those of Mus fir, Mus integer, and the 
previously known members of the group as to need no description. 

Color.—Upper parts a fine grizzle of blackish brown and pale, dull, 
buff, the two colors nearly equally mixed on the back, but the buff in 
excess on the sides, where, however, it is clouded by the appearance 
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at surface of the gray (very nearly Ridgeway’s No. 6) of the under fur. 
The longer hairs show a distinct bluish luster. Under parts and inner 
surface of legs gray (about Ridgeway’s No. 6) faintly washed with 
grayish buff, the contrast between the color of this region and that of 
sides very slight. Head similar to back, but grizzle more fine. Feet 
dull, dark brown. Ears and tail uniform blackish. 

Skull and teeth.—The skull and teeth so closely resemble those of 
Mus firmus that I can find no tangible characters by which to dis- 
tinguish them. 

Measurements.—External measurements of type: Total length, 490; 
head and body, 243; tail vertebrae, 247; hind foot, 47 ( — Average 
of 5 specimens from the type locality: Total length, 457 (400-497); 
head and body, 227 (200-251); tail vertebrae, 230 (200-252); hind foot, 
46.4 (45-48); hind foot without claws, 48.6 (42-45). For details see 
table, page 462. 

Cranial measurements of > ne Greatest length, 53 (53);¢ basal 
length, 46.4 (46); basilar length, 48.6 (48); length of nasals, 21 (21.4); 
greatest combined breadth of aa 5.8 (5.6); diastema, 15 (15); 
zygomatic breadth, 26 (27); least interorbital bre adth, 8 (8); depth of 
brain case at front of basioccipital, 13 (13); frontopalatal depth at pos- 
terior extremity of nasals, 12.4 (13); mandible, 31.4 (82.4); maxillary 
tooth row (alveoli), 9 (9.4); mandibular tooth row (alveoli), 9.6 (10). 

Specimens cramined,—Seven (one skull without skin), all from Pulo 
Mansalar. 

Remarks.—The distinctness of this species from the Mus firmus of 
the near-by mainland is unquestionable. 


Measurements of Mus firmus and Mus domitor. 


: | oy 
Heat t 
and _— with- 
body. out 
claws. 


. : bs " - ee Total 
Name. Locality. Number, om length. 


| mm. mm, - | mm. | 
Mus firmus ........- Pulo Bangkaru.!| 114285 | Female adult.} 135 232 : | 
114286 1 441 233 4 
114287 | 408 216 | 
114288 440 230 
114289 | 411 218 
114290 | Male adult . 412 212 
114378 | Female adult.| 457 220 
114380 1 | 435 222 
114382 |..... 482 242 
114384 485 245 
114379 458 228 
114381 i “ 487 249 
114383 530 
114620 Ne . . 400 
114621 1 490 
114622 | Female young 384 
114623 | | Male adult . 485 
413 


mm. 


a Type. 


« Measurements in parentheses are those of the type of Mus firmus, 
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MUS FREMENS Miller. 


1902. Mus fremens Miuer, Proc. Acad. Nat. Sci. Philadelphia, 1902, p. 154, 
March, 1902; Sinkep Island, off east coast of Sumatra. 
Twenty-four specimens, from the following localities: PuloTuangku, 
7 (2 skulls without skins); Pulo Bangkaru, 1; Pulo Mansalar, 7 (1 
skull without skin); Tapanuli Bay, 9 (5 skulls without skins). This 
series shows variation in both size and color, but for the present I 
prefer to refer it as a whole to Mus fremens. None of the skins 
show any close approach v0 the bright colors of Mus vociferans. For 
measurements, see table. 


Measurements of Mus fremens. 


Hind 
, Head ‘ foot 
Locality. Number. Sex, —— and Tail. Hind with- 
length. body. foot. | out 
| claws. 
mm mi mm, mm, mm. 
Pulo Bangkaru................ 114307 | Female young.. is] 207 274 45 43 
sl 114401 | Male adult . ‘ 67 245 322 17 45 
114402 |..... __ ree a8) 257 328 is 4 
114403 | Male young 515 228 287 5 43 7 
114404 | Male adult .. 578 250 328 is 45.4 ‘ 
114405 |..... ORs ctet as 7 572 249 323 50 18 
114451 | Female adult.... 610 242 368 16 44.4 
114452 |.....d0....... 7 579 225 34 16 44 
114453 | Male adult. 611 236 375 is 45 
114454 |..... Pi ckdsesaache 605 240 365 47 45.4 
114581 | Female adult..... 480 241 a 239 16 44 
114586 |..... PW bdiauncoeeee | 183 220 263 44.4 | 42 
114582 | Male young...... 195 210 285 44 41.4 
114583 | Male adult ... 549 250 299 48 45 
114584 |..... PP kshvdecnnanen §22 218 304 45 43 
114585 |..... [i Gitseenteeda 520 230 290 45 43 





aTail damaged. 
MUS ASPER Miller. 


1900. Mus asper Miter, Proc. Biol. Soc. Washington, XIII, April 21, 1900, p. 
145; Trong, Lower Siam. 

An adult male (skin and skull) and female (skull only) from Pulo 
Tuangku, Banjak Islands, and an adult female (in alcohol) from Tapa- 
nuli Bay. These specimens so closely resemble J/us asper that with- 
out further material I am unable to distinguish them. The male from 
Pulo Tuangku measures: Total length, 249; head and body, 140; tail, 
109; hind foot, 29.6 (28). The female from Tapanuli Bay measures: 
Total length, 210; head and body, 105; tail, 105; hind foot, 27 (26). 

MUS LINGENSIS Miller. 
1900. Mus lingensis MILLER, Proc. Washington Acad. Sei., 11, August 20, 1900, p. 
206; Linga Island, off east coast of Sumatra. 


Forty specimens, as follows: Pulo Bangkaru, 15 (1 in alcohol, 4 
skulls without skins); Pulo Tuanku, 12 (2 in alcohol, 3 skulls without 
skins); Tapanuli Bay, Sumatra, 13 (1 in aleohol, 7 skulls without 
skins). For measurements, see table, page 464, 
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Many of the skins are in fresh, unworn pelage, a stage in which 
they differ almost as strongly from the bright-colored Mus surifer of 
the Malay Peninsula as was the case with the original specimens taken 
in midsummer. In fact, the general color of the rats of this group 
appears to be only slightly affected by abrasion of the fur. In the 
six specimens from Tapanuli Bay there is no indication of a dark col- 
lar. The collar is present in about half the skins from the Banjak 
Islands, though in none is it developed as in the Pulo Mansalar form. 


Measurements of Mus lingensis. 


| Head | 
and 
“dy. 


Locality. Number. Sex. Total Tail. 


length. be 


mm. | mm. mm. mm. mm. 

114292 Q | 191 153 41 39 
114294 1 372 205 167 42 39.4 
114295 mx widl é 39 36 
114296 oe : 40 38 
114299 mie mia 358 | 7 § 39.4 37 
114300 an con 332 | y y 40 
114301 3 
114293 | 
114297 
114298 
114387 | Male young 
114389 | Male adult 
114392 
114388 | 
114390 
114391 

Do.. 114393 

Loh Sidoh Bay 114161 | Male young 
Tapanuli Bay 114438 | 1 

D 114436 | Female adult. 
114437 as 
114439 | Female young.... 
114440 | Female adult 
101610 | Male adult 
101612 
101614 


4 





101611 
113040 
113042 
113047 | 3 177 


SSYSSSERSESSSVSSSSs ese yesss 





a 
= 


aType. > Tail imperfect. 


MUS CATELLIFER, new species. 


Type.—Adult female (skin and skull). Cat. No. 114590, U.S.N.M. 
Collected on Pulo Mansalar, off Tapanuli Bay, Sumatra, March 3, 
1902, by Dr. W. L. Abbott. Original number, 1587. 

Characters.—In general similar to Mus lingensis, but darker; lower 
leg entirely tawny, and throat with broad cross-band of same color. 

Fur and general external features.—-The external characters, color 
excepted, agree so closely with those of Mus lingensis as to need no 
special description. The spines on the back are rather less coarse 
than in the related species. 
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Color.—Type: Back and sides tawny ochraceous, considerably paler 
than that of Ridgway, everywhere heavily clouded by the blackish 
brown of the spines and longer hairs. On middle of back the dark 
color is greatly in excess, but on sides the tawny-ochraceous slightly 
predominates. Crown and forehead like back; cheeks clear, dull, 
tawny-ochraceous. Outer surface of limbs tawny-ochraceous, paler 
than that of sides, and somewhat dulled by appearance at surface of 
slaty bases of hairs. The tawny-ochraceous completely encircles heel 
and wrist, extending up to middle of lower leg and forearm. Under- 
parts dull white, distinctly marked with cream buff. Throat just in 
front of forelegs crossed by an ochraceous buff band about 25 mm. in 
width. Feet dull whitish. Ears and tail blackish brown, the latter 
indistinctly whitish beneath and at tip. 

Nine of the skins show no variation worthy of note, but the other 
three (Nos. 114611, 114612, and 114613) are so peculiar as to suggest 
their specific distinctness. In these the tawny-ochraceous is absent 
from median dorsal region, the whole of which is consequently a 
clear slaty brown from shoulders to base of tail, strongly contrasted 
with color of sides. Entire ventral surface dull, light, ochraceous- 
buff, slightly marked with whitish along median line. Otherwise as 
in the type. As these specimens show no peculiarities other than 
color, I think they are to be regarded as a dichromatic phase of Mus 
catellife ?. 

Skull and teeth.—The skull and teeth are not distinguishable from 
those of Mus lingensis. 

Measurements.—-External measurements of type: Total length, 348; 
head and body, 202; tail vertebra, 146; hind foot, 40 (39). Average 
of nine specimens from type locality: Total length, 350 (309-398); 
head and body, 195 (176-221); tail vertebree, 155 (133-177); hind foot, 
41 (40-48); hind foot without claws, 38.9 (37.4-41). For details see 
table, page 466. 

Cranial measurements of type: Greatest length, 46 (47.5); basal 
length, 39 (40.4); basilar length, 37 (37.5), diastema, 13 (13.4); length 
of incisive foramen, 7 (7); combined breadth of incisive foramina, 
+.4 (4); length of nasals, 17 (19); greatest combined breadth of nasals, 
5 (5.4); zygomatic breadth, 20 (20); least interorbital breadth 6.6 (6.8); 
mandible, 25 (25.4); maxillary tooth row (alveoli), 7 (8); mandibular 
tooth row (alveoli), 7 (7.2). 

Specimens examined.—Thirty-two (2 in alcohol; 18 skulls without 
skins), all from Pulo Mansalar. 


@ Measurements in parentheses are those of the type of Mus lingensis. 


Proc. N. M. vol. xxvi—02 32 
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Measurements of Mus catellifer. 


. 


Locality. Number. 


114588 


114589 
114590 
114593 
114596 
114612 
114591 
114592 
114594 
114595 


Male adult 
Male young 
Male adult 
Male young 


Total 


length. 


mm, 
6322 
376 
348 
366 
333 
383 
338 
297 
398 
333 


Head 
and 
body. 


mm. 
220 
208 


202 | 


2» 


177 | 


219 
183 
157 
221 


186 


mm, 
«102 
168 
146 
144 
156 
164 
155 
140 
177 
147 


VOL. XXVI. 


mm. mm. 
41 : 
40 37. 
40 


114611 328 179| 149 
114613 309 176 133 


b> Tail damaged. 
LENOTHRIX, new genus. 
Type: Lenothrix canus, new species. 


Characters. —Form as in the larger species of J/vs; tail longer than 
head and body. Fur densely woolly, interspersed with long, straight 
hairs. Feet as in Jus, but plantar tubercles unusually large. Gen- 
eral form of skull asin J/vs, but supraorbital ridges greatly developed, 
somewhat as in 7y/omys. Teeth essentially as in Zenomys,“ but width 
of upper molars only about half that of palate, and supplemental reen- 
trant angles on inner side of these teeth less strongly developed. 


LENOTHRIX CANUS, new species. 
(Plate XVIII. ) 


Type.—Adult male (skin and skull). Cat. No. 114386, U.S.N.M. 
Collected on Pulo Tuangku, January 27, 1902, by Dr. W. L. Abbott. 

Characters.—A slender, bluish gray rat. In external appearance 
similar to Lenomys meyert as figured by Meyer,’ but considerably 
smaller (head and body 236 instead of 290; hind foot 42 instead of 46), 
and with tail longer than head and body. 

Fur.—The fur is composed of three elements: (1), a fine, dense, 
woolly underfur, the hairs of which at middle of back are about 
12 mm. in length; (2), slender, straight, terete hairs, the length of 
which in same region averages about 25 mm., and (3), weak, flattened 
hairs intermediate in length between the two other kinds and most 
abundant on sides and underparts. The flattened hairs are very incon- 
spicuous and might readily pass unnoticed. It is the abundant woolly 
underfur that determines the character of the pelage and gives the 
animal a very different appearance from Mus ferreocanus, which it 


@ As figured by Thomas, Trans. Zool. Soc. London, XIV, pl. xxxv1, fig. 1. 


» Abhandl. u. Berichte des k. Zool. u. Anthrop.-Ethn. Museums zu Dresden, VII, 
1899, pl. vii. 
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rather closely resembles in color. In the type specimen there is an 
almost naked area about 4 mm. wide and 70 mm. in length extending 
along median line of belly to posterior portion of chest. It has the 
appearance of a normal character. 

Color.—Upper parts and outer surface of limbs ecru-drab, irregu- 
larly tinged with broccoli-brown and clouded, particularly along middle 
of back, by the blackish long hairs. Both under fur and long hairs 
have a distinctly glossy texture, which causes much variation in the 
exact shade as the skin is viewed in different lights. Cheeks light 
broccoli-brown. Whiskers shining black. Underparts and inner sur- 
face of limbs cream-buff, the line of demarcation between this color 
and that of sides fairly well detined. Feet dirty whitish, shaded with 
ecru-drab, this color extending around heel. Ears blackish. Tail 
blackish throughout basal fourth, the rest white. 

Tail.—The tail shows no peculiarities of importance. It is distinctly 
and uniformly annulated, about 11 rings to the centimeter at middle. 
The rings are not very clearly divided into scales except toward base. 
Beyond middle the rings become much more closely crowded, but they 
retain their distinctness to extreme tip. On basal fourth the hairs 
which spring from between the rings are too minute to cause any con- 
cealment of the annulation, but beyond this region they increase in 
length and slightly obscure the outlines of the rings. At tip they are 
about 5 mm. long. 

Eurs.—The ears are of moderate size and normal form. Laid for- 
ward they extend about to eye. The surface of the ear is naked, 
except for a sprinkling of minute blackish hairs. 

Skull.—The skull is in size and general form not unlike that of a 
large house rat. The brain case, however, is less deep, the audital 
bullee are much smaller, the incisive foramina are shorter, the nasals 
flare abruptly anteriorly, and the plate of the maxillary which forms 
outer wall of antorbital foramen is not produced forward beyond 
level of upper zygomatic root. The most striking differences are 
found in the interorbital region. In general contour this region is 
much as in Mus norvegicus, but the supraorbital beads are developed 
into upturned blade-like ledges between which the main surface of the 
frontal lies at the bottom of a distinct trough. A similar condition is 
suggested by some skulls of very aged members of the Mus surifer 
group and by those of species of Zy/omys. 


Teeth.—Incisors as in Mus norvegicus, except that those of the upper 
jaw are a little less strongly curved. Molars(Plate XVIII, figs. 4 and 5) 
slightly larger than those of the house rat. First upper molar: The 
anterior ridge contains three distinct cusps, the outermost of which is 
nearly as large as the innermost and situated distinctly farther forward. 
As a result, the outer side of the tooth appears longer than the inner—- 
the exact opposite to the condition in Mus. Between central and inner 
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cusps there is a distinct reentrant angle. Another small reentrant 
angle lies at the posterior base of the outer cusp. The second ridge 
is practically a repetition of the first, except that the reentrant angle 
between middle and inner cusps is broader and not as deep, while that 
at posterior base of outer cusp is better developed. There is also a 
rudimentary reentrant angle at front of outer cusp, so that the 
resulting form of the cusp is an imperfect trefoil with a large median 
lobe, a posterior one of nearly the same size, and a minute anterior 
segment. In the type the process of attrition has extended far enough 
to unite the median ridge with the posterior along the inner edge. 
Third ridge with median cusp larger than in either first or second, 
the outer cusp rather smaller than that of first or second, and inner 
cusp obsolete. There is a distinct reentrant angle at posterior base 
of outer cusp. Second upper molar; Anterior ridge represented by 
a large inner cusp and a minute outer one, both joined in present 
state of wear to front of main cusp of second ridge. Second like 
that of first tooth, but with outer cusp smaller and lacking the anterior 
limb of the trefoil. Third ridge as in anterior tooth. Third upper 
molar: Anterior ridge represented by a large internal cusp, as well 
developed as that of middle tooth, but quite distinct from second 
ridge. Second ridge formed by a simple, transverse loop, nar- 
row on the inner side, but expanding externally to a rudimentary 
median cusp. Third ridge consisting of a single large cusp, probably 
the median. It is fully as large as the median cusp of the other teeth. 
First lower molar: This tooth consists of three very similar bilobate 
cross ridges, slight!y convex or concave in front, deeply concave 
behind. The anterior is somewhat concave anteriorly and is preceded . 
by a small median tubercle. A similar but rather smaller tubercle 
lies between first and second loop on outer side, and a still smaller one 
between the same loops on inner side. Posterior loop like second, 
except that there is a small reentrant angle on outer side. It is fol- 
lowed by a median tubercle, rather larger than that at front of tooth. 
Second lower molar: Essentially a duplication of the second and third 
loops and posterior tubercle of first tooth, but anterior lobe with a 
rudimentary external tubercle and reentrant angle on outer side of 
second lobe deeper. Third lower molar: This tooth is reduced to an 
anterior loop about like that of middle tooth, and a broad, crescentic 
posterior loop, the slightly concave side of which is directed forward. 

Measurements.—External measurements of type: Total length, 534; 
head and body, 236; tail, 298; hind foot, 41 (38.6). 

Cranial measurements of type: Greatest length, 49.6; basal length, 
44.6; basilar length, 42.6; palatal length, 22; least width of palate 
between anterior molars, 4.8; diastema, 14.6; length of incisive fora- 
men, 6.8; combined breadth of incisive foramina, 3.2; length of nasals, 
18; greatest combined breadth of nasals, 6.6; zygomatic breadth, 25; 
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least interorbital breadth, 5.8; breadth of brain case above roots of 
zygomata, 17; depth of brain case at front of basioccipital, 11.6; fronto- 
palatal depth at posterior extremity of nasals, 11.4; least depth of 
rostrum immediately behind incisors, 9.6; mandible, 28.6; maxillary 
tooth row (alveoli), 9; width of front upper molar, 2.6; mandibular 
tooth row (alveoli), 8; width of front lower molar, 2. 

Specimens cramined.—One, the type. 

Remarks.—Lenothri« ravus is easily recognizable among Malayan 
rats by its woolly fur, long tail, and bluish gray color, combined with 
the rather large size. In general appearance it somewhat resembles 
Mus ferreocanus, but the quality of the fur in the two animals is quite 
unlike. 


Famity HYSTRICID.®. 
TRICHYS MACROTIS, new species. 


Type.—Adult female (skin and skull). Cat. No. 114488, U.S.N.M. 
Collected at Tapanuli Bay, northwestern Sumatra, February 20, 1902, 
by Dr. W. L. Abbott. Original number, 1555. 

Characters.—Similar to the Bornean 7richys fasciculata (Shaw) but 
with longer ears; skull with broader, more strongly angled hamulars. 

Kurs.—The ears differ from those of 7richys fasciculata in form as 
well as in size. The anterior border is very moderately convex and 
the tip is more broadly rounded off than in the Bornean animal. 
These two characters, in connection with the greater length, give the 
sar an almost spatulate appearance quite different from the contour of 
the ear of the related species. 

Color.—The color so exactly resembles that of 7richys fasciculata as 
to need no description. 

Skull and teeth.—The skull closely resembles that of Zrichys fasci- 
culata, except that the hamular processes of the pterygoids are of a dis- 
tinctly different form. In 7. fasciculata these processes are slender 
and uniformly curved throughout, the lower margin slightly thick- 
ened and the tip tapering rather abruptly to a point. In 7. macrotis 
they are much wider, there is an abrupt angle near middle, the lower 
edge is not thickened, and the tip is broadened and swollen into a dis- 
tinct head. 

Teeth as in 7. fasciculata. 

Measurements.—External measurements of type: Total length, 653; 
head and body, 428; tail vertebrae, 225; hind foot, 64 (61); ear from 
meatus, 28. Average of four adults from the type locality: Total 
length, 614 (590-653); head and body, 420 (410-428); tail vertebra, 
197 (180-225); hind foot, 64 (62-66); hind foot without claws, 60.3 
(58-62). For details, see table, page 470. 

Cranial measurements of type: Greatest length, 82 (84%); basal 





«Measurements in parentheses are those of a young adult male Trichys fasciculata 
from Mount Salikan, Borneo (No. 83940). 
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length, 72 (72); basilar length, 68 (67); length of nasals, 27 (25.4); 
diastema 24 (24); zygomatic breadth, 44 (44.4); least interorbital 
breadth, 16 (19); mandible, 52.4 (52); maxillary toothrow (alveoli), 
13.4 (14.8); mandibular toothrow (alveoli), 14.8 (15). 

Specimens excamined.—Five, all from the type locality. 

Remarks.—Though closely related to the Bornean form, Zrichys 
macrotis appears to be readily distinguishable by its large ears and 
peculiar hamulars. 

An embryo with head and body about 40 mm. in length clearly shows 
that scaly integument, the vestiges of which in the adult have been 
called attention to by Jentink.“ The scales are very distinct on the 
back, sides, thigh, upper arm, and proximal third of tail, much more 
so, in fact, than in an embryo Janis javanica of about the same size. 
The largest average a little more than 1 mm. in length. Longitudinally 
there are about 52 rows, each of which contains 24 scales at middle of 
body. At the posterior border of each scale the incipient spines 
appear as minute rounded projections, of which the central is usually 
the best developed. Five of these rudiments to each scale appears to 
be the usual number, though seven may occasionally be counted. The 
middle and terminal portions of the tail lack scales, but in a favorable 
light traces of rings are visible along the second third. ~ Near tip the 
tail rather abruptly thickens, and its surface becomes somewhat rugose. 


Measurements of Trichys macrotis. 





Hind 

| mn Head = Tail : foot 

Locality. Number. Sex. oe and — verte- oy with- 

| *€nSth-| body. | bre. ; out 

claws. 

mm, mm, mm, mm, mm, 
BEE DAG icc cctcnanncsecsss 114487 Female adult.....)........ OP lecssenes | 64 61 
CS eee @114488 |..... kteccecuaees 653 428 225 | 64 3 60 
i itthkédiebscrninchtiadined 114491 ..... ned debene 617 422 195 60 57 
Dn cuisnsuhenderiekeatn 114489 Male adult ....... | 590 410 180 66 62 
pantendexksubeisaredbeun 114490 ..... iP indecocinan | 600 415 185 62 58 

a Type. 


Famity VIVERRIDZ. 
HERPESTES BRACHYURUS Gray. 


1837. Herpestes brachyurus Gray, Mag. Nat. Hist., I, November, 1837, p. 578; 
‘Indian Islands.’’ 


A pair of adults, Tapanuli Bay, Sumatra, March 24 and 26, 1902. 
Measurements: Total length, male, 630, female, 650; head and body, 
male, 430, female, 435; tail vertebrae, male, 200, female, 215; hind foot, 
male, 83, female, 82; hind foot without claws, male, 78, female, 78. 


« Notes from the Leyden Museum, XVI, 1894, p. 209. 
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HEMIGALE HARDWICKII Gray. 
1830. ‘‘ Viverru hardwickii Gray, Spic. Zool., I, p. 9.” 


Adult female, Tapanuli Bay, Sumatra, February 12, 1902. Meas- 
urements: Total length, 830; head and body, 520; tail vertebrae, 310; 
hind foot, 73 (71). 

PARADOXURUS HERMAPHRODITUS (Pallas). 
1778. Viverra hermaphrodita Pa.uas, in Sechreber, Siiugthiere, III, p. 426; 
“‘ Barbary.’’ 

Six specimens from Simalur Island. For measurements, see table, 
page 471. 

Dr. Abbott writes that the musang of Simalur Island is lighter in 
weight and much more slender in form than that of the Malay 
Peninsula. The measurements, however, show no appreciable differ- 
ences, and I can detect none in the skins or skulls. 


Measurements of Paradoxurus hemaphroditus. 


Hind 


Total Head Tail Hind foot 

Locality. Number. Sex. length. #24 verte foot with- 

BM). body bra . : out 

claws. 

min, mi eae mem mm. 
114171 | Male adult ....... S45 165 380 is 65 
- 114174 | Young male ...... 758 388 370 66 63 
| 114175 | Male adult ... 875 is} 390 71 70 
114172 | Female adult.... RAS 1N3 400 66 65 
a MP ahevciudctend 865 470 395 71 69 
114176 |..... Ml céeuéweecees SSD 175 410 70 69 





Family MUSTELID. 
AONYX CINEREA (lIlliger). 
1815. Lutra cinerea Ituicer, ‘‘Abhandl, Akad. Berlin, 1811, p. 99.”" Java. 

An adult female was taken at Tapanuli Bay, Sumatra, on March 27, 
1902. Measurements: Total length, 760; head and body, 470; tail ver- 
tebree, 290; hind foot, 82. 

Family GALEOPITHECID®. 
GALEOPITHECUS VOLANS (Linnzus). 
1758 [Lemur] volans Linnxvs, Syst. Nat., 1, 10th ed., p. 30; Asia. 
Two specimens from Pulo Tuangku, Banjak Islands. 


Measurements of Gale opithe cus volans. 


Hind 

, Head Tail : foot 

Locality. Number. Sex. 1 a and _-verte- — with- 
=e body. bra. es out 

claws. 





mm, mm. mm. mm. mm, 
OE IIL, ccudacnduscnaace 114375 | Female, adult .... 620 385 235 61 Bt) 
Ee ee ee 114376 Male, adult...... 550 335 215 60 53.6 
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Family ERINACEID.®. 
GYMNURA GYMNURA (Raffles). 


1822. [ Vinerra] gymnura Rarr xs, Trans. Linn. Soc., London, XIII, p. 272; Ben- 
coolen, Sumatra. 


One adult male, Tapanuli Bay, Sumatra, March 29, 1902. For 


measurements see table, page 472. 


Family TUPAIID2. 
TUPAIA FERRUGINEA (Raffles). 


1822. Tupaia ferruginea Rarries, Trans. Linn. Soc. London, XIII, p. 256; 
Singapore. 


Five specimens, two from Loh Sidoh Bay and three (one skull with- 
out skin) from Tapanuli Bay. For measurements see table, page 472. 
Both skins and skulls closely agree with those from the southern 
extremity of the Malay Peninsula and show no approach toward the 
Tupaia pheura® of Sinkep Island. 


TUPAIA TANA Raffles. 


1822. Tupaia tana Rare igs, Trans. Linn. Soc. London, XXIII, p. 257; Bencoolen, 
Sumatra. 


A pair of adults, Pulo Tuangku, Banjak Islands, January 29 and 31, 
1902. For measurements see table, page 472. 


TUPAIA MALACCANA Anderson. 
1879. Tupaia malaccana. ANDERSON, Anat. and Zool. Researches, p. 134; Malacca. 


A male was taken at Tapanuli Bay, Sumatra, March 22, 1902. For 
measurements see table, page 472. 


Measurements of Gymnura and Tupaia. 


nied = 
eac ‘ oot 
Name. Locality. Number. Sex. ee and | Tail. _— with- 
— body. oot. out 

claws. 
mm, mm, mm, mm, mm, 
Gymnura gymnura. Tapanuli Bay .. 114551 Male, adult... 632 377 255 53 50 
Tupaia ferruginea... Loh Sidoh Bay . 114152. Female, adult 365 190 175 45 43 
sssvsktsenoustbaien ESS 114153 Male, adult..., «330 190 | 2140 47 44 

DP asduntesnsene Tapanuli Bay ..| 114548 Female, adult 365 195 170 45 42.4 
itisieveekskatakeas icucticdues | 114549 Male, adult... 390 200 190 | 47 45 
Tupaia tana ....... Pulo Tuangku .| 114412 ..... MD wnnwssse 375 215 160 | 46 43 
SP ceectndesonociogned — ee 114413 Female, adult 365 205 160 45 42 
Tupaia malaccana .| Tapanuli Bay .. 114550 Male, adult... 284 132 152 43 41 


«Tail imperfect. 


@Miller, Proc. Acad. Nat. Sci. Philadelphia, 1902, p. 157, June 11, 1902. 
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MYOTIS MURICOLA (Gray). 


1846. Vespertilio muricola Gray ‘Catal. 


(ex Hodgson, nomen nudum) ;”’ 


Seventeen specimens (in alcohol), from Simalur Island. 
quite possible that these do not repre 


They closely agree with specimens fr 


Measurements of My 


te 
Locality. — Sex = 
| _ 
mm 
Simalur Island...... 114230 | Female, adult.... 78 
ee <pkuuecvcicces 114231 |..... do ; 73 
DP sneugdingiawats SOGED leeacs _ ee 75 
_ ee 114235 |..... i cawendnee 73 
| Ue crcanheannicae 114237 |..... ib acaenéan sack ae 
| DD <sensutsaccons 114240 | Female, young ... 52 
i Pe ccchamdanks 114241 | Female, adult .... 75 
s ee cansapwanedwe 114244 | Female, young ... 65 
i DP cacuvseaasens 114245 | Female,adult ....; 79 
: OOD icacurkinwcne’s 114246 |..... i ceiwucevace 80 
DON shatibukiexeca 114233 | Male,adult.... 75 
OO cckadecuanas 114234 |..... Gib 4 71 
PR cabcwka meet 114236 |..... Ds iammaes 76 
Dt cote seaeael 114238 | Male, young... 5d 
Dy tenkeadcavnk aul 114239 |..... | SE 65 
ae vaecdanvheshe 114242 | Male, adult. 75 
BO casausbeovene 114243 |..... SOP Chadaces cies 72 











Locality. — | Sex. | e 

| _ 
| mm 

: co eee 114274 | Female adult..... 0 
: aS: | 114279 |..... Reed 57 
ee ae 114275 | Male adult Mo 

REE 114276 j..... a 3 

SUE 2D scacecsasvce 57 

114278 aoe RS 43 





Family VESPERT 


Nepal. 


unable to distinguish them in the absence of material for comparison. 


Family EMBALL 
EMBALLONURA PENINSULARIS Miller. 


1898. Emballonura peninsularis MILLER, P 
p. 323, July 25, 1898; Trong, Lower Siam. 


Six specimens (in alcohol) from Pulo Babi. 


Measurements of Emballonura peninsularis. 





SUMATRA—MILLER. 





ILIONID.UE. 


Mamun., ete., Nepal and Thibet, p. 4, 


While it is 
sent true Myotis muricola, | am 


m Trong, Lower Siam. 


itis muricola, 
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= < #213 | & a 

Sif iclitisic = 

Gi si$S/8'(8itlitia 5 

= |2 ria iei gis isis 5 

(MMMMMMMMRMMMNMRMMMMRMMMRMMaMM 
3615/7 3> «66.4 291 61 50) 46/13 11 
5115/8 3667 30 60 49) 45) 12 10 
wiMi7 37. «5 32. «63: |« 52 | 47) 14 12 
7115/7 uM O85 30 | 62 48) 45 14 «111 
7116/8 3% 65.4 31 61) 50} 45) 15 11 

r 10 7 27. («5 19 | 35 | 30/33/10 8&4 
3715/7 366«*@# 31 61 | 48 | 43 | 14 «10 
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37} 15 | 7.44% | 6 32 65 | | 45/15 13 
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3,15) 8 35) 6 58 | 46 | 42/13 10 





ONURID.E. 


roe. Acad. Nat. Sei. Philadelphia, 1898, 
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Family NYCTERID 2. 
MEGADERMA SPASMA (Linnzus). 
1758. [ Vespertilio] spasma Linn xvs, Syst. Nat., I, 10th ed., p. 32; ‘‘Asia.’’ 


Nine specimens: Pulo Siumat, off Simalur Island, 3 (2 in alcohol); 
Pulo Lasia, 4 (2 in alcohol); Pulo Babi, 2 (in alcohol). 


Measurements of Megaderma spasma. 
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Ble 

. ; , aio 

| i= a oO] & 

eta, = | Sis Bis! Bl? 

Locality. —_ Sex # | S ce MisibBlialg 

” eT. o> | 8 = — - = 

= | 6 cs ~i8/Miotiz 

gaiczsiaie/8 EP Ele (4/5 

e¢'Sisb/i2)]& So si 215i 1% 

eSlieif\m | & ao Bi & |i ia 

a = casei coal ml ninep Penis 

mm mmmmmmmm mmmm mm mm mm mm| mm 

Pulo Siumat ........ a114227 Female adult..... 75 ....| 32) 18 | 58 19 | 50 105 78 | 83 | 39] 31 
SN wxcbushtae eens REGIS he nccs csucekssaeas 69 5 | 33 | 15 | 59 | 19 | 538 110 79 | 82 | 36 30 
BY oA. Svasiccees 114229 |..... i eicksesekes 68 3/30) 17) 60) 17) 51 109) 81) 8 36] 30 
eee a114249 | Male adult ....... 80 ....| 32 | 19 | 59 | 19 | 56 101 | 81 | 81 | 37! 30 
DP che ispanes a “Ree 77 | 2] 29 | 20 | 58 | 20} 53 108 | 82 | 85 37 | 30 
 iniakiedicie acsdind a114250 Female adult..... 8 ....| 33 | 19 | 60 | 19 | 55 107 | 84 | 88 | 36; 29 
SEATS 114251 |..... Ossie 70 4| 34/19) 61 | 19| 55 110; 84| 88 | 38| 31 
PE I nansdncanas 114272 Male adult ....... 78 2/31/19) 59/18} 538 108 80 | 83 | 36) 28 


DP accconseevens= 114273 | Female adult..... 79 ses] 33 | 19 |....) 20 | 53 112 | 85 | 88 | 37 | 30 
aSkin. 
Family PTEROPODID. 
CYNOPTERUS TITTHACHEILUS (Temminck). 


1827. Pteropus titthecheilus Temminck, Monogr. de Mamm., I, p. 198; Buiten- 
zorg, Java. 

1902. Cynopterus titthecheilus Stone and Rerun, Proc. Acad. Nat. Sci. Philadel- 
phia, 1902, p. 136, June 4, 1902. 

Twenty-four, from the following localities: Pulo Babi, 3 (2 in alco- 
hol); Tapanuli Bay, Sumatra, 21 (19 in alcohol). They closely agree 
with specimens of true Cynopterus titthecheilus from Java, and are 
readily distinguishable from the C. montano¢ of the southern extremity 
of the Malay Peninsula by their larger general size, and particularly 
by their large skulls and heavy teeth. As in C. montanot the ears 
show no indication of a whitish border. 

The original description of this species was based on material from 
Java, Sumatra,and Siam. It therefore-included Cynopterusmontanoi. 
As Temminck expressly states that most of his specimens were taken 
at Buitenzorg, Java, it is safe to regard this as the type locality. 
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4 enc osensatiend vont caieniiil 


Measurements of Cynopterus titthecheilus. 





Zz . 
. § Bi sibliacliagis 
Locality. — Sex a g|-|% 2/t\|Bigia 
= 3 Sa iSainaie SIs iain 
= ai = oo 5 = = x = ~ - 
SiseiSsiQislizis¢isailizsisisis 
SBS lie&liBl\eialel2 Ble&l&aigia 

° | | mm mmmmomm mmmmomm mm \immmm mm mm 
Pulo Badl.ccosecsess 2114269 | Female adult... 103 8 25) 15 65) 27 | 46 108 | 8 | 8 13 /10 
: WP ccdganaecevenwe 114271 |..... i aanitersieat 93 8 27/15 | 66 | 26 | 44 112); 8&8 | 86 17 (16 
' PERE 114270 | Male adult ..... 9 6/25/15) 67] 25/42 112 | 87| 86 18 [15 
Tapanuli Bay ....... @ 114466 |..... chvkssuecs 113 10 27) 18 68) 28/46 110) 86 | 89 15 jf 
DO ccsvessescsess 114486 | Male, young.... 87, 9 21 > 16 60/28/43 93/74) 7417 

DD ntticnteoridat @ 114467 | Female adult... 110 8 28 17 66) 29/46 107 | 88 | 86 16 13,4 
114468 | Female,young. 86 10 24° 15) 62 | 25) 41 97 | 79 | 78 17 |14 
114469 | Female adult.... 96 10 24) 14 61) 28/43 109)| 83 | 83 18 16 
114470 |..... ee 90 10 23) 15) 65 | 26) 44 106) 81) 8017 15 
114471 |..... iatasaness 4 9 24/17! 67 | 26) 44 110) 8 | 8 18 16 
114472 |..... ee 93 9 24/15 | 65 | 27 | 44 109 | 83 | 81119 17 
114473 | Female,young. & 9 23/17 63/22) 43 103) 78/77 18 15 
114474 | Female adult... 98 8 25/14) 66 | 26!43 110! 8 | 8 18 15 
114475 |..... scarswnas 89 9'/24/16 6 | 26 45 110) 89/90 20 17 
114476 |..... ew icidenaven 9 10° 26'15 68 26 48 110) & | 82 18 #17 
BEGGEE lecwes Gh ausibanvancs 92 10/25) 16 66) 27 42 107 | 86/80 18 15 
114478 |..... a icin baataie 93 10| 23) 15 G4 | 25 42 108 79 | 78 16 #15 
114479 |..... a 9 9/22 > 18 66/28 44 109 83) 8019 15 
114480 |..... Pp avideetesa 96 10 2616 67/| 29 46 107 8 | 8 17 #16 
114481 |..... do ..........| 95 | 10} 23 17 | 66 | 29 | 48 | 121 | 85 | 8 18 (15 
114482 | Female,young.| 8&& 7/23 15 63/25/41 100 S| 79 18 #4 
i 114483 | Female adult... 100 9 | 25 | 14. 64| 27) 41. 107 | 82 | 8! /17.615 
114484 | Female,young. 85 8 | 26 15) 60 | 27) 40 104 78 | 77/17 #|14 
114485 |..... _ Rae 88 8 24 16 64/26 45 105 83/8 19 116 

> «a Skin. 
f 


Family NYCTICEBID.E. 
NYCTICEBUS MALAIANUS (Anderson). 


1881. [Nycticebus tardigradus] var. malaiana ANDERSON, Catal. Mamm. Indian 
Mus., I, p. 95; Malacca. 

1902. Nycticebus coucang malaianus Stone and Renn, Proce. Acad. Nat. Sei. 
Philadelphia, 1902, p. 139, June 4, 1902. 


An adult male was taken at Tapanuli Bay on March 20, 1902. 
Measurements: Total length, 328; head and body, 312; tail vertebra, 16; 
hind foot, 65. 

This specimen has been examined by Mr. Stone and Mr. Rehn, who 
write me that they consider it ‘‘ undoubtedly malatanus.” Although 
Anderson mentions no type specimen in his original description of the 
form, the stuffed adult male and its skull which heads his list of 
material (p. 96) may be regarded as the type. This was collected at 
Malacca. 

Family CERCOPITHECID®. 
| MACACUS NEMESTRINUS (Linnzus). 


1766. [Simia] nemestrina Linnzxvs, Syst. Nat., I, 12th ed., p. 35; Sumatra. 





Two pig-tailed macaques taken at Tapanuli Bay, Sumatra, were the 
only individuals of the species observed. For measurements, see table, 
page 477. 
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MACACUS “CYNOMOLGUS” Auct. 
Macacus cynomolgus Avcr., not Simia cynomolgus Linn xXvs. 


Seven specimens of the common crab-eating macaques were obtained, 
three on Pulo Tuaugku, two on Pulo Mansalar, and two at Tapanuli 
Bay, Sumatra. For measurements, see table, page 477. 


MACACUS FUSCUS, new species. 

Type.—Old male (skin and skull). Cat. no. 114164, U.S.N.M. 
Collected on Simalur Island, northwestern Sumatra, Vevsuiue 20, 
1901, by Dr. W. L. Abbott. Original number, 1348. 

Characters. —Similar to Macacus umbrosus“ of the Nicobar Islands, 
but smaller and with relatively shorter tail. 

Color.—Type: Upperparts and outer surface of limbs blackish 
brown with a paint tinge of drab, each hair drab at base and with a 
wood-brown annulation 2 to + mm. in width near tip. As the fur is 
of a soft, silky quality, the exact effect of the two colors varies con- 
siderably with reflection of light and with disarrangement of hairs, but 
the wood-brown is everywhere very distinct though not in excess of 
the dark underlying brown. Underparts and inner surface of limbs, 
light bluish gray (very nearly Ridgway’s No. 8). This color suffuses 
cheeks and region surrounding ears. Tail like back above, but with 
the light annulations very indistinct, like belly below and at tip. 

Skull and teeth.—The skull and teeth resemble those of Macacus 
umbrosus except for their much smaller size. 

Measurements.—External measurements of type: Total length, 920; 
head and body, 470; tail vertebrae, 450; hind foot, 125 Average of 
five males from the type locality: Total length, 939 (905-985); head 
and body, 478 (460-495); tail vertebra, 467 (485-490); hind foot, 125 
(118-130). For details see table, page 477. 

Cranial measurements of type: Greatest length (exclusive of inci- 
sors), 122 (134);’ basal length, 93 (102); basilar length, 87 (96); least 
palatal length, 49 (57); palatal breadth (between front molars), 21 (25); 
zygomatic breadth, 83 (90); mastoid breadth, 64 (71); greatest breadth 
of brain case above roots of zygomata, 60 (61); least breadth of brain 
case immediately behind orbits, 38.6 (39); orbital breadth, 61 (67); 
least distance from orbit to alveolus of inner incisor, 44 (49); greatest 
depth of brain case (exclusive of sagittal crest), 45 (50); mandible, 
82 (97); greatest depth of ramus, 19 (19.6); maxillary tooth row 
(exclusive of incisors), 40 (44.6); mandibular tooth row (exclusive of 
incisors), 45 (50); crown of middle upper molar, 7.4 by 7 (8.8 by 9); 
crown of middle lower molar, 8 by 6 (8.2 by 7.4). 

Specimens exwamined.—Ten, eight from Simalur Island and two from 
Pulo Lasia. 


" @Miller, Proc. U. S. Nat. Mus., XXIV, May 28, 1902, p. 789. 
Measurements in parentheses are those of the type of Macacus umbrosus, a young 
adult male, with unworn teeth. 
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Remarks.—In color and size the specimens from Simalur Island are 
very constant, presenting no variation worthy of note. In the two 
from Pulo Lasia the tail is considerably longer, making the proportions 
essentially the same as in Macacus umbrosus. They are readily separa- 
ble from the Nicobar species, however, by their much smaller skulls. 


Measurements of Macacus. 





7 Head : 
Name. Locality. Number. Sex oe and Tail. | Hind 
’ ength body foot. 
OC y. 

mm. mm, mm. mm, 
Macacus nemestrinus., Tapanuli Bay .... 114502 | Female adult... 690 480 210 160 
DP idactscusntsces FS ee 114508 |..... do. ewes 660 490 170 143 
Macacus ‘‘cynomol- |.....00 .......e00s 114505 Male adult —_ 922 452 570 127 

qua. 
I iad paectna ete eee iiessctanascs 114506 ..... do. og 973 153 520 130 
_ oe Pulo Mansalar. ... SEE Resinccccécoesvabsuentuae OF tseoncane 127 
Me cey ccadaatseaciawene eo mes ee 114560 do eee 940 440 500 125 
ae Pulo Tuangku.... 114408 |..... do. a 955 420 535 125 
Ri ccbdadudscnncalesued ee 114409 |.....do i 953 423 530 125 
Di ivcdinind taseusateliwene PP caanasenvere 114410 |..... do. inet 905 425 180 117 
Macacus fuseus ...... Pulo Lasia........ 114247 |.....do im 960 140 520 125 
114248 |.....do. const eae 470 5d5 130 
114162 Female adult... 915 140 475 115 
oo) eS Ferre 830 420 | 410 110 
114166 |..... i nieniecnedd 830 410 | 420 110 
114163 | Male adult ..... 905 470 | 435 118 
DEE Vs cor aawewses ; 985 195 490 128 
114167 |..... MN adaddacuns 940 195 | 445 125 
114168 |..... St ivanceanas 920 470 4) 125 
114169 |..... Gt kemaweaens 5 460 | 485 130 
aTy pe. 


PRESBYTES“ SUMATRANUS (Miiller and Schlegel). 
1839-1844. Semnopithecus sumatranus MULLER and ScHLEGEL, Verhandel. over 
de natuurlijke Geschiedenis der Nederl. overzeesche bezittingen, p. 73; 
Sumatra. 

Four specimens taken at Tapanuli Bay, Sumatra, are essentially 
identical with those previously collected by Dr. Abbott on the Indragiri 
River, eastern Sumatra.” For measurements see table, page 477. 

PRESBYTES CRISTATUS (Raffles). 
1822. Simia cristata Rarries, Trans. Linn. Soe. London, XIII, p. 244; Ben- 
coolen, Sumatra. 

One skin from Loh Sidoh Bay and five from Tapanuli Bay, Sumatra. 
For measurements see table: 


Measurements of Preshytes. 
















T Head : 

Name. Locality. Number Sex. se and | Tail. _ 

* body. " 

mm mm. mm mm, 
Presbytes sumatranus.. Tapanuli Bay .... 114507 Male adult ..... 1,270 510 760 160 
Do. 114508 | Female adult... 1,230 500 730 170 
Ov cvecwdscusqunslcaaal ea BE bench ices cweaieds 1, 260 515 745 165 
Do... 114510 ..... Wi sacesenitens 1,215 455 760 165 
Presbytes cristatus....| Loh Sidoh Bay... 114160 .....do.......... 1,200 500 700 145 
MPiex cussaeddaves Tapanuli Bay .... 114512 Female young.. 950 400 550 132 
i ckcdevanndanastoaen Pbeciaenesxces 114513 Female adult...; 1,190 530 660 150 
issih tanec waaeeae ie teh a ad 114515 .....do asec! Snel 465 665 145 
Us dc Seunenssndiaionsa | 114514 Male adult ..... 1,290 540 750 163 
Nitin le ee OO lei ek oe 114516 |..... i ata a dies 1, 295 0 755 163 











« Presbytes Eschscholtz, Kotzebue’s Entdeckung’s Reise, III, 1821, p. 196, type 
P. mitratus Eschscholtz, antedates Semnopithecus F. Cuvier, Des Dents des Mammi- 
feres, 1825, pp. 14, 247, the first publication of the more familiar name in Latin form. 
>See Proc. Acad. Nat. Sci. Philadelphia, 1902, p. 159, June 11, 1902. 
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Family SIMIIDE. 
HYLOBATES AGILIS F. Cuvier. 


1821. Hylobates agilis F. Cuvier, Hist. Nat. des Mammiféres, III, Pts. 32 and 33, 
September, 1821; Sumatra. 

1902. Hylobates hoolock MiLuER, Proc. Acad. Nat. Sci. Philadelphia, 1902, p. 159, 
June 11, 1902. 

Three specimens from Tapanuli Bay, Sumatra. For measurements 
see table, page 478. This animal is the same as that from the Indra- 
giri River, eastern Sumatra, which I recently recorded as [/ylobates 
hoolock. Wt is undoubtedly the //. agi/is of F. Cuvier, some of the 
light-colored specimens almost exactly matching the figure in the 
original account of the species. 


SYMPHALANGUS SYNDACTYLUS (Raffles). 


1822. Simia syndactyla Rarrurs, Trans. Linn. Soc. London, XIII, p. 241; Ben- 
coolen, Sumatra. 
Four adults were taken at Tapanuli Bay, where the animal is 
common. 


Measurements of Hylobates and Symphalangus from Tapanwi Bay. 


| Total Hind 





Name Number. Sex. | length foot 
mrs Re ; 
| mm. mm. 
Hylobates agilis. .....cccescccccccrecsccscscccceccccee 114499 | Male adult ....... 470 130 
Do SOD ic AB Gan ngs cin 445 130 
' Do 114501 | Female adult..... 415 123 
Symphalangus syndactylus........ 2+. +200 eee eee e eee 114494 |..... MOP uasedvuasens 470 145 
Bo phic kbipbadd He eCaiitess db atcbeeynoebe i cgink aes 114497 |..... a iceantnere aac 500 150 
PG cucacdsncakcnedsuncotestkhekeacsecesaastuobads 114495 | Male adult .......| 510 155 
Pb cilicnnccads7akuivbettenatidkcakatabepeaseaany 114496 Jove Bs dnneececces 525 14 


NOTES ON THE FAUNA OF THE LOCALITIES VISITED. 


Lists of the mammals observed at the different collecting stations 
follow, together with the collector’s field notes. 


Lou Stpon Bay, Sumatra (November 5 to 8, 1901). 


Sciurus albescens.—Common in jungles and cocoanut plantations. 

Mus lingensis.—Trapped ona low, jungle-covered hill east of the bay. 

Tupaia ferruginea Raffles.—Found in dense jungle by the seashore. 

Presbytes maurus.—Shot in dense jungle by the seashore. 

‘*Saw tracks of tiger, Cervus equinus, pig, kijang, ete., but did not 
secure any specimens.” 


Smaur IsLanp (November 16, 1901, to January 2, 1902). 


Sus vittatus.—Pigs are very common. One meets with their tracks 
and ‘‘diggings” everywhere; but except where sago is being made 
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they are hard to catch sight of. An adult female (No. 114177) was 
killed in the forest while feeding on the trunk of a sago palm. Others 
were killed in clearings and among the mangroves on the shore. 

Mus simalurensis. 

Mus surdus.—No rats were caught in the forest, though many traps 
were set there. Afterwards the traps were moved to stumps, dead 
tree trunks, and stony, weedy places in paddy fields with much better 


results. A few of the larger kind (W/us s#malurensis) were caught in 
these situations, and they were common in heavy jungle on Pulo 
Siumat, 5 miles offshore. The smaller species was common in the 
paddy fields, and also about houses. Some were found in the stomachs 
of snake eagles and also in snakes. 

Paradoxurus hermaphroditus.—Common. Only once seen in the 
jungle, but natives caught several; said to be very destructive to 
poultry. 

Myotis muricola.— Brought in by natives at Sibaboh Bay, where they 
were caught in hollow trees. 

Megaderma spasma.—Obtained in some small caves at the seashore 
on Pulo Siumat. 

Pteropus sp.—Called by the natives **tupai,” the Malay name for 
squirrel. A *‘*camp™ existed on Pulo Asu and two others were said 
to be on Pulo Siumat. Although frequently seen flying about in the 
evening, no specimens were secured. 

Macacus fuscus.—Common. Has the usual habits of J/acacus. The 
only monkey on the island. 


Puto Lasta (January + to 7, 1902). 


Mus simalurensis.— Common in the jungle. 
Megaderma spasma.—A bunch of four were shot while hanging under 
a projecting rock in the jungle. 
Macacus fuscus.—Common. Is not found on the neighboring Pulo 
Babi. 
Puto Bast (January 7 to 14, 1902). 


Sus vittatus.— Although no pigs occur on Pulo Lasia they are abun- 
dant on Pulo Babi, but are not easily seen in the dense jungle. Only 
three were shot. Their ‘‘sarongs” or nests were very common in the 
jungle. These are generally made of the leaves of a small palm and 
resemble little haycocks. The pig of Babi appears to be different 
from that of Simalur. It is considerably larger. 

Mus simalurensis.—A large gray rat was not uncommon, but all the 
specimens trapped were so cut to pieces by crabs that no skins could 
be saved. Several skulls, however, were preserved. 

Emballonura peninsularis.—No notes. 

Cynopterus titthecheilus—Common. Found hanging by day from 
the midribs of the leaves of an areca palm. 
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Puto BaneKarv, BAnsjak IsLaAnps (January 16 to 21, 1902). 


No pigs or monkeys were seen, and the natives say that none occur. 
A number of Pteropus were seen, and at least two kinds of smaller bats, 
but none were obtained. My Malay sailing master said that he saw a 
red ‘‘tupai” on the ground. It was probably the form of Zupaia tana 
afterwards taken on Pulo Tuanku. 

Tragulus brevipes.—Several seen; only one taken. 

Sciurus pretiosus.—Common. 

Sciurus bancarus.—Very common. 

Mus firmus.- 

Mus fremens. 

Mus lingensis. Rats were very plentiful, but land and hermit crabs 
abounded to such an extent that trapping was diflicult and many of the 
specimens caught were ruined. 


Puro Tuanexv, Bansak IsLanps (January 22 to February 5, 1902), 


Tragulus russeus——Very common. Am not certain whether there 
are one or two forms. Three males weighed over 5 pounds each, but 
none of the females were so large. Now in Zragulus the female is 
considerably larger than the male; but no correspondingly large 
females were obtained among the thirty or more that I examined. 
Most of the females were pregnant. 

Sus vittatus.—A rather small form. Common, but only one female 
and an immature male obtained. 

Sciurus ubericolor.—Common. 

Ratufa palliata.— 

Ratufa femoralis——Both very common and very noisy. Often seen 
together in the same tree. When alive the brown one (femoralis) 
appears smaller than the other. 

Rhinosciurus laticaudatus—A female was caught in a rat trap at 
Ujong Tumbaga. 

Mus firmus.— 

Mus fremens. 

Mus asper. 

Mus lingensis..—All four species of J/ws were common. 

Lenothrix canus.—Only one taken. 

Galeopithecus volans.—Common. 


Macacus “cynomolgus.”—Common. A small form similar to that of 
Sumatra. 


PuLo MANSALAR, AT ENTRANCE TO TAPANULI Bay (March 2 to 14, 
1902). 


A monkey, apparently identical with the Presbytes maurus of the 
mainland, was observed, but no specimen could be secured. It was 
shy and not'very common. The tracks of pigs were abundant, but 
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none of the animals themselves were seen. Natives reported G'a/eo- 
pithecus common, and also said that no musangs oceur. 

Tragulus amenus.—T'wo were brought in by natives. 

Tragulus jugularis.—Common. About thirty were brought in by 
natives. Three Nias men with two dogs went to the northwest end of 
the island, and returned in two days with fourteen napu, so the animals 
must be very plentiful. 

Sciurus saturatus.—Common. 

Sciurus mansalaris.—Very common. Crepuscular, but a few may be 
seen at all hours. 

Ratufa nigrescens.—Common, but neither as plentiful nor as noisy as 
the species of Pulo Tuangku. 

Mus domitor. 

Mus fremens.— 

Mus catellifer.—All three species of rats were common. 


Taranutt Bay, NORTHWESTERN SUMATRA (February 12 to 28 at Lobo 
Pandan Bay, and March 16 to 29 at Jaga Jaga). 


No elephants are in the immediate vicinity, but they are said to be 
common only a few miles away. A rhinoceros is said to have come 
close to the village while I was at Lobo Pandan. 

Rusa.— A female or young male seen. 

Cervulus.—Heard at Lobo Pandan. One seen. 

Tragulus kanchil.— Very common. 

Tragulus napu.—Several snared and brought in, but all were imma- 
ture except one fine male. If this is typical nvpw, as it probably is, 
it is a different animal from any that I have heretofore obtained. 

Sus.—None seen, but their tracks were everywhere plentiful. 

Sciurus vittatus—Common. 

Sciurus tenuis.—Common. 

Sciurus erebus.—Generally common, but less so than the last. A 
good many met with in the mangroves, and particularly in the cocoa- 
nuts at Jaga Jaga village. 

Ratufa palliata.—-Not very common. Heard several times at Lobo 
Pandan. A pair often seen and fired at unsuccessfully on Gunong 
Kebong, where a half-grown female was finally shot. 

Mus firmus.— 

Mus fremens. 

Mus lingensis.— All three rats were common. 

Mus asper.—Only one taken. 

Trichys macrotis.—Several caught by Malays on Bukit Sawa. 

Herpestes brachyurus.—A pair were caught by Malays in a jerat 
(snare) on Bukit Sawa. 

Paradoxurus.—No skins. A half-grown female brought to me 
alive is now (April 6) well and growing fast. While it does not look 


Proc. N. M. vol. xxvi—02-——33 
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like the 7. hermaphroditus of the peninsula, it closely resembles the 
form found on Simalur; so the latter may have been introduced. The 
Malays often keep musangs as pets. 

Hemigale hardwickii.—One snared by Malays on Bukit Sawa. 

Aonyx cinerea.—A female snared on Bukit Sawa. It is apparently 
adult, though weighing only 5} pounds. 

Gymnura gymnura.—One caught alive by a Malay on Bukit Sawa. 

Tupaia ferruginea.—Apparently not common. Three specimens ob- 
tained at Lobo Pandan. 

Pteropus sp.—Often seen flying over Jaga Jaga. Two were shot, 
but fell into the water and were lost. Pteropus usually sinks in 
water unless very fat. 

Cynopterus titthecheilus.—A bunch of twenty females were found 
hanging on a cocoanut leaf at Jaga Jaga. All were killed at one shot. 
A male found banging alone on another tree about 20 feet away was 
also shot. 

Nycticebus malaianus.—One brought in alive. Malay name, ‘* kon- 
kong.” The animal is much used in medicine and magic. 

Presbytes sumatranus.—Not as common as 7. maurus, and keeps 
more strictly to the hills and heavy forests. Local name, ‘‘ boéro.” 

Presbytes maurus.—Common, especially among the mangroves. Lo- 
cal name, ** chinko.” 

Macacus nemestrinus.—Malay name, ‘*broh,” but locally called 
‘**béréh.” Met with a number of times, but only two, both females, 
shot. These short-tailed Macacus are always shy and hard to get. 
Did not observe them in captivity in Sumatra, although I have seen 
many in other places trained to climb for cocoanuts. A well-trained 
broh is said to sell for $20 to $25 (Straits dollars) in the Straits 
Settlements. 

Macacus “cynomolgus.”—Malay name Krah, from its call. About 
Tapanuli the local name is Karo. Very common. Apparently a 
rather small form. Some few males seem to grow to a large size. 
I shot one very large male, but he tumbled into the river and sank 
immediately. I do not think that more than one male in a hundred 
ever reaches this large size—probably 15 or 16 pounds. It is the same 
with IM. cynomolgus everywhere. 

Hylobates agilis.—Common; some are pale brown and some black. 
A brown female (No. 114501), killed on February 22, had a black hus- 
band and a black baby. Gibbons are monogamists. 

Symphalangus syndactylus.—Common. Their extraordinary cries 
heard everywhere about Tapanuli Bay, also at Tapat Tuan, 140 miles 
farther up the coast. A new born young, killed by the same shot 


“In a letter dated September 26, 1902, Dr. Abbott writes that this musang, now 
nearly adult, has grown to resemble in all respects the common P. hermaphroditus of 
the Malay Peninsula. 
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which killed its mother, was naked except on its scalp. A few days 
after another female was shot. This had a baby about a month old, 
which is now (April 6) well covered with hair and has cut all its milk 
incisors. It thrives on condensed milk and bananas and is too affee- 
tionate to be an altogether agreeable pet. A later note says that this 
siamang died of diarrhea on April 14. 

Simia.—The orang utan exists, but not abundantly, about Tapanuli 
Bay. Two miles up the Jaga Jaga River some nibong palms were 
seen that had been broken off by orangs, and also an old sarong 
(shelter), but the traces were old. There were said to be more a few 
miles farther inland, particularly up the Berdiri River. The natives 
say they always go about in pairs. This is probably true, as all the 
siamang | met with were in pairs, and all gibbons, as far as I know, 
are monogamous. Often one meets with two or more pairs on a 
favorite fruit tree, and, of course, they have young ones with them; 
but they never go in gangs like J/ucueus and Pusbytes, and it is usual 
for a pair to be alone or with one baby. 


EXPLANATION OF PLATES. 
Puate XVIII. 
Lenothrix canus, Type. 


Figs. 1-3, skull (natural size); fig. 4, crowns of lower molars (about x 4); 
crowns of upper molars (about < 4). 


Piate XIX. 
Ratufa lanata R. palliata, 


Figs. 1-9, posterior termination of nasals and premaxillaries in 9 skulls ef Ratufa 
lanata; figs. 10-12, the same in 3 skulls of R. padliata; figs. 13-21, anterior termina- 
tion of maxillaries in 9 skulls of R. lanata; fis 3 skulls of R. 
palliata (all about x 1.75). 


Figs. 1 and 13, male, No. 114352. Figs. 7 and 19, male, No. 114357. 
2 and 14, female, No. 114349. 8 and 20, male, No. 114350. Type. 
3 and 15, male, No. 114354. 9 and 21, female, No. 114347. 
4 and 16, female, No. 114355. 10 and 22, —, No. 114003. 


5 and 17, male, No. 114346. 11 and 23, —, No. 114004. 
6 and 18, male, No. 114356. 12 and 24, male, No. 113162. Type. 


Nos. 1-9, 13-21, from Pulo Tuanku; Nos. 10-11, 22-23, from Sumatra, exact 
locaiity not known; Nos. 12 and 24, from the Indragiri River, eastern Sumatra. 
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SKULL AND TEETH OF LENOTHRIX CANUS, TYPE. 


FOR EXPLANATION OF PLATE SEE PAGE 483. 





ET INR DRE AI ONE REET Sy OE A soe ge — ior papenrnaee = © 






‘ESb 3OVd 33S Jivid 40 NOMLWNVIdxKZ HOG 


"VLYNY1T “YH ONY VL2ITIVd V4NLVY NI 3LV1Vd ONY NOIDSY IWLIGHOUSLN] JO LYVd 


2s 
x 
Jj 
a 
> 
* 
x 
a 
° 
> 
3 
= 
a 
Ww 
Ww 
8 
log 
a 


U. S. NATIONAL MUSEUM 








BIRDS COLLECTED BY DR. W. L. ABBOTT ON THE COAST 
AND ISLANDS OF NORTHWEST SUMATRA. 


By Cuartes W. Ricumonp, 


Assistant Curator, Division of Birds. 


The collection noticed in the following pages was received by the 
United States National Museum in July, 1902. It consists of about 
450 specimens, representing nearly 140 species, many of which are of 
great interest, and was made by Dr. Abbott in the course of a five 
months’ cruise on the northwest coast of Sumatra. This untiring 
traveler sailed from Singapore in the latter part of October, 1901, for 
the purpose of visiting certain zoologically unexplored islands on the 
west side of Sumatra. His first stopping place was Loh Sidoh Bay, a 
few miles south of Acheen Head, where, owing to the unfriendliness 
of the natives, work was carried on for a few days only (November 
5-8). Simalur (Babi, Simalu, or Si Malu of some maps), a hilly and 
well-wooded island about 55 miles in length, was next visited. Here 
several weeks (November 16, 1901—January 3, 1902) were very profit- 
ably passed at various points (Telok Dalam, November 17-December 1; 
Sibaboh Bay, December 8-17; Sigoeli River, December 19; Pulo Asu, 
December 25-26; Pulo Siumat, December 27-30; and Labuan Badjau 
Bay, January 1-3) on the Sumatran side. Early in January Dr. 
Abbott sailed to Pulo Lasia and Pulo Babi, small islets lying 14 miles 
southeast of Simalur, and separated from one another by a narrow 
strait only 14 miles wide. Pulo Lasia is about 24 miles long by 2 
miles wide, while Pulo Babi is even smaller. Both are uninhabited, 
low, wooded islands (the ‘* Flat Islands” of some maps) of coral 
formation. After a few days (January 4-14) spent here, the Banjak 
Islands were visited. This group consists of Pulo Bangkaru (or Beng 
Karu), Pulo Tuangku (or Tunangku), and about four unnamed islets. 
Pulo Bangkaru, heavily forested, with an area of about 20 square miles, 
was first visited (January 16-22), and later Pulo Tuangku (January 
22-February 6), which is 17 miles long by about 5 miles wide. On 
the latter, birds were found in abundance, both species and individuals 
outnumbering those observed on Simalur. Many species additional 
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to those given in the list at the end of this paper were seen, but the 
collector writes that ‘‘no large parrots, hornbills, or barbets were seen 
or heard, and no drongos or orioles were noticed; also, ** ro par- 
tridges or pheasants were found on any of the islands visited.” From 
the Banjak Islands Dr. Abbott proceeded to Tapanuli Bay (February 
11—March), on the coast of Sumatra, where he remained for six weeks, 
visiting various points on the bay, including a short trip to Pulo 
Mansalar, situated about 7 miles from the mainland. Tapanuli Bay 
and Pulo Mansalar are both heavily forested, and birds were abundant 
at the former place, but the time spent here was mainly occupied in 
collecting mammals. 

The birds enumerated below are referable to 152 species, of which 
19 are believed to be new,“ namely: Macropygqia s/malurensis, Spilornis 
abbotti, Pisorhina umbra, Paleeornis Major, Psittinus abhotti, Pelar- : 
Gopsis simalurensis, P. sodalis, Thriponax parvus, Macropteryx pe- 
longa, Cyanod: rind Ful vine ntris, Stachyris banjake NSIS, Malacopter m i 
notatum, Tlypothymis abbotti, IT. consobrina, Tehitrea procera, Grau- 
calus babiensis, G. simalurensis, Cam pephaga compta, and Opiolus 
mundus. 

All measurements in this list are in millimeters. Those of total 
length were taken from the fresh bird by the collector, and have been 
reduced from English inches to millimeters. 


Family CHARADRITDE. 


CHARADRIUS DOMINICUS FULVUS (Gmelin). 
[Charadrius] fulrus GMELIN, Syst. Nat., 1, Pt. 2, 1788, p. 687 (Tahiti). 


Three specimens from Simalur. Length, 235-248 mm. ‘*‘ Feet 
slaty.” 
**Common about river mouths and on the padangs.” 


OCHTHODROMUS GEOFFROYI ( Wagler). 


Charadrius] geoffroyi WaG er, Systema Avium, I, 1827 [p. 61], (Pondichery; 
Java). 
Three examples from Simalur, where they were common. 
One specimen, a female, has an unbroken dusky band across the 
chest. 
OCHTHODROMUS PYRRHOTHORAX (Gould). 


Charadrius pyrrhothorax Temminck MS., Govu.p, Birds of Europe, IV (Pt. 20), 
1837 [p. 299], pl. ccxcrx (‘‘ Russia’’). 


Two females from Simalur. Length, 191-197 mm. 
‘**Common on the seashore, in company with the last.” 





«a ight of these were described in Proc. Biol. Soc. Washington, XV, 1902, pp. 187-190. 
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Family SCOLOPACID. 
GALLINAGO STENURA (Bonaparte). 


Scolopax stenura ** KvuasL’’ Bonaparte, Ann. Stor. Nat. Bologna, IV, 1830, p. 335 
(Sunda Islands). 


One pair from Simalur. Length, 267 mm. 
**Common in the paddy fields and in the wet padangs (meadows).” 
TOTANUS TOTANUS EURHINUS Oberholser. 


: Totanus totanus eurhinus OBeERHOLSER, Proc. U. 8. Nat. Mus., XXII, 1900, p. 207 
: (Lake Tsomoriri, Ladak). 


‘*A few seen along the Sigoeli River,” in Simalur. 
ACTITIS HYPOLEUCOS (Linnzus). 
j [ Tringa] hypoleucos Lunn evs, Syst. Nat., 10th ed., Pt. 1, 1758, p. 149 (Europe). 
**Common” in Simalur. 
LEIMONITES RUFICOLLIS (Pallas). 


Trynga ruficollis PALLAS, Reise Russischen Reichs, [11], 1776, p. 700 (‘‘cirea Lacus 
salsos Dauuriae campestris”’ 


A single female, from Simalur. 
NUMENIUS ARQUATUS (Linnzus). 
[Scolopax] arquata Linx ®us, Syst. Nat., 10th ed., Pt. 1, 1758, p. 145 (Europe). 
A female from Pulo Tuangku. Length, 559 mm. 
NUMENIUS PHA:OPUS (Linnezus). 
[Scolopar] phxopus Linn evs, Syst. Nat., 10th ed., Pt. 1, 1758, p. 146 (Europe). 


One female, from Simalur, where it was ‘‘common.” Length, 
445 mm. 


ARENARIA INTERPRES (Linnzus). 


[ Tringa] inte rpres LINNEUS, Syst. Nat., 10th ed., Pt. 1, 1758, p. 148 (« Rasope ‘ 
America septentrionali” ). 


A female was collected December 20, on Simalur. Length, 235 mm. 


Family G2EDICNEMID. 
ESACUS MAGNIROSTRIS ( Vieillot). 


(Edicnemus magnirostris VierLtot, Nouv. Dict. d’ Hist. Nat., XXIII, 1818, p. 231 
( Nouvelle-Hollande). 

An adult male, from Pulo Babi, where ‘‘a pair frequented a sand 
beach at the east point of the island.” It was noted on Tuangku, and 
at Simalur ‘‘three were seen on the seashore at Sigoeli.” Length. 
553 mm.; weight, 1.134 kg. ‘* Iris yellow.” 
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Family RALLID®. 


HYPOTZENIDIA STRIATA (Linnzus). 

[ Rallus] strictus Linnxvus, Syst. Nat., 12th ed., Pt. 1, 1766, p. 262 (Philippines). 
‘**Common in the sowahs. One caught in a rat trap” (Simalur). 
This specimen, a female, measures 241 mm. ‘Iris pale yellow 

I : 
brown.” 
AMAURORNIS PHCENICURUS (Forster). 

[ Rallus] phenicurus Forster, Zool. Indica, 1781, p. 19, pl. rx (Ceylon). 

Three specimens, from Simalur, where it was ** common in the paddy 
fields.” ‘These examples, all males, measure 298-318 mm. ‘* Iris 
brown; bill green, brownish over nostrils; forehead red.” 


Family ARDEID. 
ARDEA SUMATRANA Raffles. 
Ardea sumatrana Rarr.es, Trans. Linn. Soc. Lond., XIII, Pt. 2, 1822, p. 325 
(Sumatra). 

No specimens were shot, but the species was observed both on Babi 
and Tuangku. On Simalur it was noted as ‘*common. This species 
seems to nest singly, not in heronries. A nest, with two well-grown 
young ones, was found in a tree overhanging the fresh-water creek 
at Telok Dalam.” 

DEMIGRETTA SACRA (Gmelin). 


[ Ardea] sacra GMELIN, Syst. Nat., 1, Pt. 2, 1788, p. 640 (Tahiti). 


One female, from Simalur, where it was ‘*common along the sea- 
shore.” Also noted as ‘‘common” on Tuangku. 


BUTORIDES JAVANICA (Horsfield). 


Ardea javanica Horsrre.p, Trans. Linn. Soc. Lond., XIII, Pt. 1, May, 1821, p. 
190 (Java). 

**Common” on Simalur, where two males were obtained. These 
measure: Length, 470, 476; wing, 192, 180; culmen, 66 and 64 mm., 
respectively. 

ARDEOLA, species. 


** Ardea gray? (or bacchus). One seen in Telok Dalam.” 


Family TRERONID. 
SPHENOCERCUS OXYURUS (Temminck). 
Columba oxyura ‘‘ Rernw.’’ Temminck, Pl. Col., IV (Pt. 41), Dec. 1823, pl. ccxi 
(Java). 
One specimen, from Tapanuli Bay. This is sexed as a female, but 
agrees with Salvadori’s description of the young male.* Length, 324; 


“Catal. Birds Brit. Mus., XXI, p. 8. 
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wing, 158; tail, 127mm. ‘* Iris, inner circle blue, outer cirele pink; 
feet bright red; bill leaden, base green, cere blue; naked orbital space 
pale dusty green; claws pale horny brown.” 


BUTRERON CAPELLEI (Temminck). 


Columba capellei Temminck, Pl. Col., TV (Pt. 24), July, 1822, pl. cxim (Java). 


Four adult males, from Tapanuli Bay. The wing and tail measure- 
ments of these individuals agree with those given by Salvadori in 
his account of this species in the British Museum Catalogue, but the 
length, in the flesh, is much greater (387-400 mm., instead of 330 mm.). 

‘*Tris dull red; eyelids, orbital skin, and feet yellow.” 


TRERON NIPALENSIS (Hodgson). 


Toria nipalensis Hopason, Asiat. Researches, XLX, Pt. 1, 1836, p. 164, pl. rx, 
fig. (Nepal). 

Three adults, from Tapanuli Bay. The length of the wing varies 
from 129-137 mm. in two females, while that of the male is 129. 
“Tris pale orange, with an inner blue circle; naked orbital skin green- 
ish blue; feet deep purple red; bill horny yellow, base deep red.” 


TRERON FULVICOLLIS (Wagler). 


CLolumba] fulvicollis WaGLer, Systema Avium, I, 1827 [p. 229], (‘‘Java’’). 


One pair from Tapanuli Bay. The male is 281 and the female 273 
mm. in length. ‘* Bill leaden, base dark red; feet deep red.” 


TRERON VERNANS (Linnzus). 


Columba vernans Linx £us, Mantissa Plant., 1771, p. 526 (Philippines). 

Three specimens, from Simalur, where it was **‘ common, and the only 
small fruit pigeon seen.” Length of a male, 298; of a female, 280 mm. 
The wing measurements are: Male, 153-156; female, 152 mm. 

A species of 7reron was common on Tuangku, but no specimens were 
preserved. 

CARPOPHAGA CONSOBRINA Salvadori. 


Carpophaga consobrina SaAtvapori, Ann. Mus. Civ. Genova, 2d ser., IV, 1887, p. 
558 (Nias Island). 

A fine series of 18 skins, from the islands of Simalur, Babi, Lasia, 
and Tuangku, on each of which it was found to be ‘‘common, and not 
at all shy.” 

These birds agree with the original description of C. consobrina, and 
in the absence of Nias examples for comparison, I am content to refer 
them to this species. 

As is the case with a number of other species common to several of 
the islands, the birds living on the insignificant islets Babi and Lasia 
prove to be larger than their neighbors. In the present species the 
length of males from Simalur and Tuangku varies from 400 to 432 mm. 
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(wings, 218-232), while those from Babi and Lasia measure 432 to 
440 mm. (wings, 241-245): females from the first-named localities are 
from 381 to 407 mm. (wings, 211-231); those from Babi and Lasia are 
419 mm. (wings 232-234). ‘“‘Iris deep red, eyelids red; bill leaden, 
dark beneath at bave; cere dull purple; feet purplish red.” 


MYRISTICIVORA BICOLOR (Scopoli). 


Columba (bicolor) Scoroit, Del. Flor. Faun. Insub., II, 1786, p. 94 (‘‘nova 
Guiana”’). 
Reported as **common” on Tuangku, less so on Simalur; noted also 
on Babi and Lasia. 
Two examples (Simalur and Babi). 


Family COLU MBID.X®. 
COLUMBA PHASMA, new name. 


This is Columba grisea (Bonaparte, ex Gray), which is preoccupied 
by Columba grisea Bonaterre, 1790. 

Three adult males of this rare species, from Simalur, are apparently 
not different from an individual collected by Dr. Abbott on Pulo Taya 
(southeast of Singkep and Lingga). Length, in the flesh, varies from 
403 to 419 mm.; wings, from 231 to 245 mm. 

‘**Only seen at two places ; one was up a fresh-water creek at Telok 
Dalam, where it was common, and at Labuan Badjau Bay. I only shot 
four or five in all, and they were in very poor plumage. Only three 
skinned. It was shy and hard to get.” The colors of the soft parts 
are noted as ‘‘iris orange red; bill greenish horny, base, cere, and 
naked skin about eye dull purple; feet leaden, distal parts of toes 
pinkish white, claws white; anterior parts of tarsi, purple.” In 
another specimen the iris was ‘* bright red.” 


MACROPYGIA SIMALURENSIS Richmond. 


Macropygia simalurensis RicumMonp, Proce. Biol. Soc. Wash., XV, August 6, 1902, 
p. 187 (Simalur Island). 

Three specimens, from Simalur, where it was *‘ common.” 

M. ruficeps (Temminck) appears to be its nearest relative, but we 
have no specimens of this form for comparison. The Simalur bird 
differs from Salvadori’s description of J/. ruficeps“ in not having the 
‘‘pectoral feathers more or less broadly tipped with whitish buff,” 
and in lacking a whitish throat; the colors of the soft parts are also 
different. 

‘*Tris bluish gray; feet dark purple brown; bill dark brown, black 
at tip.” 


«Catal. Birds Brit. Mus., X XI, p. 361. 
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CHALCOPHAPS INDICA (Linnzus). 


[Columba] indica Linnxus, Syst. Nat., 10th ed., Pt. 2, 1758, p. 164 (India 
orientali). 


Occasionally seen in the jungle” on Simalur, and *‘* quite common 
on Pulo Siumat.” It was also ‘* heard in the forest” on Babi. No 
specimens were preserved. 


CALCENAS NICOBARICA (Linnzus). 
[Columba] nicobarica LINN EUs, Syst. Nat., 10th ed., Pt. 1, 1758, p- 164 (Nicobars). 
A few seen at Telok Dalam,” on Simalur, and noticed on Pulo 
Babi. No specimens. 
Family FALCONID. 
ASTUR SOLOENSIS (| Horsfield). 


Falco soloénsis Horsrietp, Trans. Linn. Soc. Lond., XIII, Pt. 1, May, 1821, 
p. 137 (Java). 

**\ single male, shot in Labuan Badjau Bay.” Simalur. Length, 
280 mm. “Iris dark brown, eyelids green; bill black, leaden at base, 
cere orange; feet yellow, claws black.” 

ACCIPITER VIRGATUS (Temminck). 
Fuleo virgatus ‘““Rewsw.’’ Temninck, Pl. Col., 1 (Pt. 19), February, 1822, pl. 
crx (Java). 

Four immature females,-three from Simalur and one from Lasia. 
The stomach of one individual and the crop of another contained the 
remains of small birds. 


‘**\ number were seen, both in the forest and about the clearings. 
Also seen on Pulo Siumat.” 


SPIZAETUS ALBONIGER (Blyth). 


Nisaétus alboniger Buyru, Journ. Asiat. Soe. Beng., XIV, Pt. 1, 1845, p. 173 
(Malacca) . 

**A single male, shot on Pulo Asu, in dense jungle.” Length, 514; 
wing, 311; tail, 208 mm. ‘*Bill and cere black: lores dull leaden; toes 
yellow, claws black.” 

A Spizaétus, probably of this species, was seen on Bulo Bangkaru. 


HALIZZETUS LEUCOGASTER (Gmelin). 


[ Falco] leucogaster Gmein, Syst. Nat., I, Pt. 1, 1788, p. 257 (no locality given). 


On Simalur it was ‘“‘generally common along the sea shore. One 
pair was nesting on Pulo Asu and two or three on Pulo Siumat. 
One nest on the latter island was completed about Christmas day. 
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There were probably eggs, but the natives were afraid to climb and 
get them, the tree being large and rotten.” It was common on 
Tuangku, and individuals were observed on Babi, Lasia, Bangkaru, 
and Mansalar. 

Two fine adult males were collected. Length, 660 mm.; weight, 
2.154 kg. ‘Iris brown, mottled with dark spots.” 


Genus ICTHYOPHAGA Lesson. 


Tethyophaga Lressox, LV’ Echo du Monde Savant, 2° sér, VII, No. 1, January 5, 
1843, col. 14. 


Type, Icthyophaga javana Lesson (= Falco ichthyxtus Horstield). 
ICTHYOPHAGA ICHTHYATUS (Horsfield). 


Falco ichthyatus Horsrre tp, Trans. Linn. Soc. Lond., XIII, Pt. 1, May, 1821, 
p. 136 (north coast of Java). 
An adult female, from Tapanuli Bay. Length, 660 mm.; weight, 
2.494 kg. ‘Iris straw yellow.” 
Tethyophaga, of Lesson, has priority over the other generic names 
employed for this eagle. 


SPILORNIS BACHA (Daudin). 


Falco bacha Davpiy, Traité d’Orn., Il, April, 1800, p. 43 (from Levaillant, Ois. 
d’ Afr., I, p. 69, pl. xv). 
An immature female, from Tapanuli Bay, appears to belong to this 
species. Length, 612; wing, 369; tail, 253mm. ‘Iris grayish olive; 
feet pale yellow; bill leaden, black at tip; lores pale yellow.” 


SPILORNIS ABBOTTI, new species. 


Type.—Adult male, No. 179094, U.S.N.M.; Simalur Island, west 
coast of Sumatra, December 1, 1901; Dr. W. L. Abbott. Cap black, 
the feathers white at base; longest. nuchal feathers pale cinnamon at 
tips; mantle, scapulars, back, rump, tertiaries, greater and middle wing- 
coverts, dark brown, with a purplish gloss, most of the feathers tipped 
with pale cinnamon; lesser wing-coverts black, sparsely dotted with 
small white spots; primaries, and primary coverts, glossy black, some 
of the latter narrowly spotted with white at the tips; secondaries like 
the tertiaries, becoming black terminally, most of them narrowly 
tipped with white; upper tail-coverts like the back, rusty at the tips, 
some of the feathers with small lateral white spots at the tips; tail 
black, most of the feathers narrowly tipped with whitish; near the 
outer third of the tail there is a band of grayish white, about 20 mm. 
wide, extending across all of the feathers; this band obscurely mottled 
with brownish gray above, but paler and of a more uniform shade on 
the under surface; near the base of the tail, and concealed by the 


at t 
‘I 
the 
and 
the 





BIRDS OF NORTHWEST SUMATRA—RICHMOND. 493 


coverts, there are indications of a second pale bar. Ear-coverts and 
malar region dark brown (between sepia and clove brown): sides of 
neck similar, each feather tipped with pale cinnamon; chin, throat, 
and chest brown (paler than the ear-coverts), barred and tipped with 
Mars brown, the bars darker and broader on the latter; breast and 
sides Mars brown, narrowly barred with blackish brown, with occa- 
sional lateral white spots; abdomen, flanks, and under tail-coverts 
Mars brown, with more numerous lateral white spots, which are sur- 
rounded by dark brown; under wing-coverts and axillaries like the 
abdomen, the edge of the wing being more prominently mottled with 
white: under surface of wing dusky, with a broad obscure pale bar on 
the inner webs of the feathers about 95 mm. from their tips; near the 
base of each feather there are one or two white spots of irregular 
shape and size. 

Length, 527; wing, 347; tail, 228; tarsus, 82; bill, from gape, 38 mm. 

“Tris yellow; cere and naked face deep yellow; bill horn blue, black 
at tip; feet yellow, claws black.” 

There is some variation in color shown in this series, especially in 
the markings of the tail, under surface of the wings, and of the throat 
and chest, but the general appearance of each bird is very like that of 
the type. 

In some younger individuals many feathers of the scapulars, tertia- 
ries, and greater wing-coverts are narrowly tipped with white, or have 
small lateral white spots at the tips, while the black crown feathers 
have pale rusty edges. 

The dimensions of this species are: Males, length, 502-546; wing, 
328-360; tail, 217-233: tarsus. T7-S3 mm.: females, leneth, 495-559; 
Wing, 315-358; tail, 210-235; tarsus, 75-87 mm. 

This species seems to hay e its nearest re lative in Si darvisont Hume.? 
but differs in being smaller, and in having the bend of the wing mot- 
tled, instead of uniform white or yellowish white; in S. davison? the 
tibial plumes are barred, but in the new species they are spotted. 

The dimensions of S. duv/son/, as given by Hume, are: Length, 
559-609: wing, 356-394; tail, from vent. 254-280; tarsus, 79-97 mm.? 

Dr. Abbott found the new species **common in the jungle, and 
especially on the edges of clearings. Not at all shy, and easily called 
up.” Snakes, centipedes, lizards, and remains of crabs were found 
in the stomachs of the specimens collected. 

\ll of the specimens, 15 in number, were obtained on Simalur. 

A bird of this genus may occur on Tuangku, where ‘*the peculiar 
ery of Spilornis was never heard, but a large hawk was seen once or 
twice in the forest which may have been Sp//ornis.” 


‘Stray Feathers, I, p. 306; II, p. 147. 
> Measurements originally in inches. 
Proc. N. M. vol. xxvi—02 3 
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HALIASTUR INDUS INTERMEDIUS (Blyth). 
{ Haliastur] intermedius Buyru (Gurney MS.), Ibis, 1865, p. 28 (Java). 


‘**Common at Sigoeli, and several seen at other places” on Simalur; 
also noted on Tuangku and on Mansalar. Two specimens, one of 
them from Tapanuli Bay. 


MICROHIERAX FRINGILLARIUS (Drapiez). 
Falco fringillarius Draprez, Dict. Class. d’ Hist. Nat., VI, 1824, p. 412 (‘‘des Indes’’). 


Four adults, from Loh Sidoh Bay. One specimen a male, has indi- 
cations of a white collar on the nape. 


?FALCO PEREGRINUS Tunstall. 
[ Falco] peregrinus Tunstau, Orn. Britannica, 1771, p. 1 (Great Britain). 

**A falcon was seen in Telok Dalam and fired at twice, when it 
dropped a Calornis which it had in its claws. The dark cheek stripe 
was plainly visible.” 

Family BUBONID. 
PISORHINA UMBRA, new species. 


Type.—Adult male, No. 179101, U.S.N.M.; Simalur Island, west 
coast of Sumatra, November 29, 1901; Dr. W. L. Abbott. General 
color of the upper parts, brown (between Mars brown and russet), 
paler on the wings, all of the feathers finely dotted with dusky, those 
of the crown being prominently marked with irregular black streaks 
and bars; feathers of the crown, ear tufts, and mantle with more or 
less concealed russet bars or bases, mingled with blackish bars or 
markings; outer scapulars with conspicuous white spots, tipped with 
black and russet; wing-coverts mainly like the mantle, the greater 
coverts somewhat paler; primary coverts and alula more prominently 
marked with dusky, the feathers of the latter with three or four pale 
bars on the outer webs. Primaries narrowly bordered with dusky, 
the outer webs with several deep buff or cinnamon bars; rump, upper 
tail-coverts, and tip of tail like the mantle, basal two-thirds of the tail 
darker, with several pale cinnamon bars, each one with dusky borders. 
Sides of neck and chest like the mantle, but with distinct narrow 
blackish bars or vermiculations, some of the feathers of the chest with 
blackish shaft spots; throat paler, with irregular blackish markings; 
base of malar region with more prominent black spots, mingled with 
white and russet, forming a well defined patch; ear-coverts and sides 
of face russet, with obscure dusky markings; chin white; forehead, 
and feathers above eyes, white, mottled with russet and black. Breast, 
sides, flanks, and abdomen like the chest, but the feathers barred and 
freckled with white, especially on the latter; thighs and tarsus russet, 
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freckled with dusky; under tail-coverts white, barred and mottled 
with russet and dark brown at the tips; under wing-coverts and axil- 
laries pale russet or buff, with blackish markings; under primary 
coverts buff, with broad dusky tips; under surface of wings dusky, 
paler and obscurely dotted at tip; inner feathers buff, basally, barred 
with buff for about two-thirds of their length (outer primary barred 
at base only). 

Length, 191; wing, 143; tail, 61; tarsus, 23; bill, from gape, 19 mm. 

‘Tris greenish yellow; bill pale brown, black at tip; feet pale fleshy 
brown. Stomach contained insects. Shot in bright sunlight while 
sitting on a bush by a fresh-water creek at Telok Dalam.” 

This species appears to be nearest to 7. a/fredi Hartert, from 
Flores, but is smaller, has the tail plainly barred, and differs from it 
in various details. 


SYRNIUM NIASENSE Salvadori. 


Syrnium niasense SAtvapori, Ann. Mus. Civ. Genova, 2d ser., [V, 1887, p. 526 
(Nias Island). 

One pair, from Pulo Bangkaru. The dimensions are: Male, length, 
381; wing, 297; tail, 156; female, length, 406; wing, 303; tail, 170 
mm. ‘*Toes and bill leaden; cere dark leaden.” 

These birds appear to be S. néasense, but the measurements are 
somewhat greater than those given by Salvadori. 


Family PSITTACID.®. 
PALZORNIS MAJOR Richmond. 


Palxornis major RicumMonp, Proc. Biol. Soc. Wash., XV, August 6, 1902, p. 188 
(Pulo Babi, west coast of Sumatra). 

Six specimens from Babi and one from Lasia. The latter, a male, 
is even larger than the type, measuring: Length, 445; wing, 14; tail, 
229mm. Another male, from Babi, has a wing 196 mm. long. The 
females are a little smaller (wing about 186 mm). The color is exactly 
that of 2. fasciatus. 

‘*Upper mandible red, tip yellow; lower mandible black; iris pale 
yellow, with an inner circle dull green; cere greenish leaden; feet 
pale green.” In the female the whole bill is black. ‘* Much larger 
than the /a/xorn/s of Simalur, about 164 inches long. Common. In 
pairs, evidently breeding. Owing to the dense jungle difficult to see 
and shoot.” 


PALZEORNIS FASCIATUS (Miiller). 


Psittacus fasciatus P. L. 8. MiuLuER, Natursyst., Suppl., 1776, p. 74 (Pondichery ). 

‘Generally common” on Simalur. Nine specimens were obtained, 

agreeing in size with Andaman birds. Males measure: Length, 368- 
394; wing, 171-176; females, length, 351-368; wing, 165-175 mm. 
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PSITTINUS ABBOTTI Richmond. 


Psittinus abbotti Ricumonp, Proc. Biol. Soc. Wash., XV, August 6, 1902, p. 188 
(Simalur Island, west coast of Sumatra). 

Eight specimens, all from Simalur. 

This species is conspicuously unlike the only previously known 
member of the genus, /”. ‘ncertus, differing in having the mantle, 
rump, upper tail-coverts and lower surface green, a brighter blue head, 
a greenish patch on the crown, and a black band across the nape. It 
is also considerably larger than the common species. 

The female is duller in color, has no blue on the head (which is like 
the mantle), and no black band on the nape. The upper mandible is 
brown instead of red. The cere is dull green in both sexes, but in 
two males is marked as ‘‘dark brown.” In males the length of the 
wing ranges from 139 to 144 mm.; in females from 134 to 141. 

‘**Pretty common, but 1 only obtained them at Sibaboh, where a 
flock used to frequent two or three trees that were bearing a small 
wild fruit. The parrots were very tame, and would allow me within 
a few feet. I often used to see them flying over the forest, and saw a 
few on Pulo Siumat, but never obtained them again.” 


LORICULUS GALGULUS (Linnzus). 


[ Psittacus] galgulus Lixnxvs, Syst. Nat., 10th ed., I, 1758, p. 103 (‘‘India’’). 

One example, from Pulo Tuangku, where ‘* common.” 

This specimen was sexed as a male, but appears to be in the plum- 
age of the female, a specimen of which is not available for comparison. 
In the Tuangku bird there are traces of a golden band on the lower 
back, separating the green from the scarlet, and the longer upper tail- 
coverts extend to the tip of the tail. 

**Cere dark brown; upper mandible dark brown, lower one pale 
brown; tarsi greenish; toes pale fleshy brown.” Length, 133 mm. 


Family CUCULID. 
CACOMANTIS SEPULCRALIS (S. Miiller). 


C[Luculus] sepulcralis 8S. Mtuver, Verh. Nat. Gesch. (Land-en Volkenkunde), 
1843, p. 177, note (Java; Sumatra). 


Two immature birds, male and female, from Simalur. The former 
has the ‘‘iris gray brown; eyelids greenish yellow; feet yellow, claws 
black; bill black, brownish yellow beneath at base; inside of mouth 
orange;” in the latter the iris is ‘* reddish brown, becoming gray exter- 
nally.” Length of the male, 235; wing, 115; of the female, 232; wing, 
113mm. ‘*One shot in dense forest and one sitting on a dead tree 
in a clearing.” 
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EUDYNAMYS HONORATA MALAYANA (Cabanis and Heine). 


E(udynamis] malayana Casanis and Herne, Mus. Hein., LV, Pt. 1, 1862, p. 52 
(Sunda Islands; Sumatra). 
**Common” on Simalur and Babi; also noted on Lasia. 
One specimen each, from Simalur, Babi, and Loh Sidoh Bay. The 
first (female) measures, length, 397; wing, 187: the second (male), 


length, 488; wing, 205; bill, from gape, 43; the third (male), length, 


419; wing, 195 mm. 
RHOPODYTES DIARDI (Lesson). 
Melias diardi Lesson, Traité d’Orn. (Pt. 2), May, 1831, p. 132 (Java). 


An adult female, from Tapanuli Bay. Length, 368 mm. “Iris 
dark brown?, sclera blue; naked skin about eye deep crimson; feet 
dark leaden; bill green, with a pale blue spot above nostril.” 


PHCENICOPHAUS ERYTHROGNATHUS Bonaparte. 


[ Phaenicophaeus] erythrognathus ‘‘Temm.’’? Bonaparte, Consp. Gen. Avium, I, 
1849, p. 98 (Sumatra). 
One adult male, from Loh Sidoh Bay. Length, 457 mm. 

The differences in plumage between males and females of the allied 
DP. microrhinus, pointed out by Berlepsch“ and confirmed by Bitti- 
kofer,’ are equally evident in this species. Another sexual character, 
apparently not before mentioned, is the color of the iris, which is blue 
in the male and orange yellow or yellow in the female. Biittikofer 
: found the color of the iris in 7. mécrorhinus to be very variable, but 
: considered it to be independent of age or sex.’ 


Family CORACIID. 


EURYSTOMUS CALONYX Sharpe. 


Eurystomus calonya —" Hopas. ao SHARPE, Proc. Z ol. Soe. Lond., Pt. 3, 1890, p- 551 


(Nepal). 
“A few seen” on Simalur, where an adult male was obtained 


December 15. 


“Novy. Zool., 11, p. 73. 
» Notes Leyden Mus., X XI, p. 172. 
Idem, p. 171. 
“This locality is not specifically mentioned in the original description, where only 
the general distribution of the species is given (‘‘extends throughout the Himalayan 
Terai from Kumaon to Darjiling and upper Assam, probably breeding throughout 
the whole of this range”’ Later, we learn (Catal. Birds Brit. Mus., X VII, 1892, 
p. 38) that the type is from Nepal. It is a common practice with many European 
4 authors to give the entire distribution of a new species, at the same time omitting the 
all-important type locality. 
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Family MEROPIDE. 
MELITTOPHAGUS URICA (Swainson). 


Merope urica Swanson (from Horsfield, MS.), Zool. Mlustr., I, No. 2, November, 
1820, pl. vir (Ceylon). 
This is Melittophaqus swinhoti of authors, but Swainson’s name has 
clear priority and should be used. 
Dr. Abbott saw a single individual at Sibaboh Bay, Simalur, which 
he identified as ‘* J/. swinhoii,” but no specimens were obtained. 


MEROPS PHILIPPINUS Linnezus. 


[Merops] philippinus Linnxvs, Syst. Nat., 12th ed., , 1766, p. 183 [errata] 
(Philippines). 
Specimens are - the collection from Simalur and Tapanuli Bay. 
It is reported as ‘‘common about the clearings” at the first-named 
locality and also on Tuangku. 


FAMILY ALCEDINIDZ. 


PELARGOPSIS JAVANA FRASERI (Sharpe). 


Pelargopsis fraseri SHARPE, Proc. Zool. Soc. Lond., 1870, p. 65 (Java; Malacca; 
Penang). 

An adult female from Pulo Mansalar measures, length, 368; wing, 
147; three adults from Tapanuli Bay give the following measurements: 
Female, length 381, wing 160; male, length 368, wing 144; male, 
length 356, wing 146 mm. These examples have slightly darker caps 
and somewhat deeper blue upper parts than specimens from Singa- 
pore, Lingga, and eastern Sumatra. 


PELARGOPSIS SIMALURENSIS, new species. 


Type.—Adult male, No. 179205, U.S.N.M.; Simalur Island, west 
coast of Sumatra, November 29, 1901; Dr. W. L. Abbott. Crown, 
nape, lores, ear-coverts, and infraorbital region Isabella color, with a 
buff line above the lores, eyes, and ear-coverts, and a wash of buff 
under the eyes; mantle and wing-coverts dark brownish green (neat 
bottle green), each feather edged with greenish blue (near verditer 
blue); wings dusky black at the tips, sea green externally, except on 
apical part of outer primaries (first primary without any green and 
second with basal part only green); tail sea green, the inner webs of 
all but the middle pair of feathers dull black; shaft, and a narrow 
line bordering the shaft of each feather, dull black. Back, rump, and 
median upper tail-coverts pale turquoise or silvery blue; lateral upper 
tail-coverts and longest median ones, like the mantle; under parts. 
including under wing-coverts, axillaries, sides of neck, a narrow line 
across nape, and malar region, ochraceous, paling to deep buff on 
throat; under surface of wings (basal portion), buff. 
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Length, 369; wing, 141; tail, 94; tarsus, 17; culmen, 81.5 (bill, from 
gape, 92); width of lower mandible, at base,26 mm. ‘‘ Feet red, claws 
horn brown; bill red, with black tip.” 

The green shades of the upper surface are changeable, as in other 
birds of this genus, becoming deep purplish blue in certain lights. 
The above description was taken with the bird held in Gadow’s 
position “A.” . 

This form differs from fraser? in having a paler cap (the feathers 
without darker centers), darker mantle, and less of a bluish shade on 
the upper parts, especially on the wings and tail. The bill appears 
to be slightly longer and broader than in fraseri; but birds of the 
same sex should be compared, as females are usually larger than 
males. A female of P. simalurensis has the following dimensions: 
Length, 381; wing, 152; tail, 97; tarsus, 17; culmen, 83 (bill, from 
gape, 95) mm. 

Five specimens, from Simalur, where it was ‘‘common along the sea 
coast and creeks.” 


PELARGOPSIS SODALIS, new species. 


Type.—Adult female, No. 179208, U.S.N.M.; Pulo Tuangku, Ban- 
jak Islands, west coast of Sumatra, January 25, 1902; Dr. W. L. 
Abbott. Color as in P. stmalurensis, but cap rather lighter and 
grayer; size larger. 

Length, 407; wing, 160; tail, 101; tarsus, 19.5; culmen, 88 (bill, 
from gape, 100); width of lower mandible, at base, 29 mm. ‘Bill 
red, brownish above at tip; feet red, claws dark brown.” 

A second female measures: Length, 394; wing, 158; tail, 103; cul- 
men, 87 (bill, from gape, 99); width of lower mandible, at base, 27 
mm. ‘* Remarkably large sized. A female was 16 in. long.” 


ALCEDO ISPIDA BENGALENSIS (Gmelin). 


[ Alcedo] bengalensis GmEtin, Syst. Nat., I, Pt. 1, 1788, p. 450 (Bengal). 


Four specimens, collected on Simalur and at Tapanuli Bay. It was 
seen, but not obtained, on Tuangku. 


ALCEDO MENINTING Horsfield. 


Alcedo meninting Horsrieip, Trans. Linn. Soc. Lond., XIII, Pt. 1, May, 1821, 
p. 172 (Java). 

Several specimens. ‘‘ A small bright-colored kingfisher, either this 
or beavani was seen on a fresh-water creek in dense forest at Telok 
Dalam. Probably the same as that afterwards obtained in Pulo 
Tuangku and at Tapanuli Bay.” 


CEYX, species. 


** Frequently heard in the forest and once or twice seen” on Simalur. 
A Ceyx was also seen on Bangkaru. 
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HALCYON COROMANDA (Latham). 

[ Alcedo] coromanda Latnam, Index Ornith., I, 1790, p. 252 (‘‘Coromandela’”’ 

Two from Tapanuli Bay. It was also noted on Simalur and Lasia. 
HALCYON PILEATA (Boddaert). 


Alcedo pileata Bopparrt, Tabl. Pl. Enl., 1783, p. 41 (China). in 
Four from Simalur and one from Tapanuli Bay, all males. The 
stomach of one specimen contained a lizard. 


Totai length varies from 
292 to 209 mm. 


On Simalur it was ‘*found along fresh-water creeks and streams: 
not so common as the last” [A. ch/oris). 





Seen also on Babi. 
| 
?>HALCYON CHLORIS (Boddaert). 
i 


Alcedo chloris Bopparrt, Tabl. Pl. Enl., 1783, p. 49 (Buffon, Hist. Nat. Ois., VII, 1 
p. 190; Bouro, Moluceas). 


Three adult males, from Simalur. In these specimens the color 


seems to be that of //. armstrong?, with perhaps a little less green on | 
the ear-coverts. They are very much like Natuna birds. 
wings, 115-117; bill, from gape, 58-60 mm. 

**Generally common.” 


Size large; . 


? HALCYON ARMSTRONGI Sharpe. 


Halcyon armstrongi Suarpe, Catal. Birds Brit. Mus., X VII, 1892, p. 277 (‘‘from 


the Sunderbunds to Burmah, Tenasserim, and Siam, south to the Malayan 
Peninsula, Sumatra, and Northern Borneo’’). 


An adult male, from Loh Sidoh Bay. This individual has greener 


ear-coverts than those recorded above as //. chloris. Loh Sidoh Bay 
is practically the same as Acheen, whence Sharpe 


H. chloris. 


has recorded 


Family BUCEROTID®. 


DICHOCEROS BICORNIS [{Linnzus). 


a 
————— 


[ Buceros] bicornis Linn-xvs, Syst. Nat., 10th ed., I 


One specimen, from Tapanuli Bay. 


2.381 kg. 


, 1758, p. 104 (‘*China’’). 


} 
i 
i 
iy 


Length, 109.2 cm.; weight, 


ANTHRACOCEROS CONVEXUS (Temminck). 


Buceros convexrus Temminck, Pl. Col., IL (Pt. 89), Feb., 1832, pl. pxxx (Java). 
**Common” on Pulo Mansalar. Length, 787 mm. 
RHYTIDOCEROS UNDULATUS (Shaw). 


Buceros undulatus Suaw, General Zool., VIII, Pt. 1, 1811, p. 26 (Java). 


**Common” on Pulo Mansalar, but no specimens were obtained. 
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ANORRHINUS GALERITUS (Temminck). 
Buceros galeritus TemMinck, Pl. Col., II (Pt. 88), May, 1831, pl. pxx (Sumatra; 
western part of Borneo). 
Three males, from Tapanuli Bay. Length, 800-815 mm. 
‘Tris dull red; gular space and naked orbital ring white, dull blue 
in front of eye.” 
Family CAPITONID.®. 
CHOTORHEA CHRYSOPOGON (Temminck). 
Bucco chrysopogon Temminck, Pl. Col., LIT (Pt. 48), July, 1824, pl. ccLxxxv 
(Sumatra). 


An adult male, from Tapanuli Bay. Length, 305 mm. 


| CHOTORHEA MYSTACOPHANES (Temminck). 


Bucco mystacophanes Temminck, Pl. Col., IIT (Pt. 53), Dee., 1824, pl. ccexv 
(Sumatra). ; 
Three adults from Tapanuli Bay, where ** common in heavy forest, 
sitting on high trees.” Length, 232-235 mm. 
‘* Iris dark brown; bill black, leaden at base, beneath; feet greenish.” 
CYANOPS HENRICII (Temminck). 


Bucco henricii Temuinck, Pl. Col., III (Pt. 88), May, 1831, pl. pxx1v (Sumatra). 


Tapanuli Bay; one adult female. Length, 226; culmen, 27.5; 
width of bill, at base, 20 mm. ‘ 


MEZOBUCCO DUVAUCELII (Lesson). 
Bucco duvaucelii Lesson, Traité d’Orn. (Pt. 3), July, 1830, p. 164 (Sumatra). 
Three adults, from Tapanuli Bay. 
Family PICID.®. 
CALLOLOPHUS MALACCENSIS (Latham). 
[ Picus] malaccensis LATHAM, Index Ornith., I, 1790, p. 241 (Malacca). 
An adult male,.from Loh Sidoh Bay. 
| BLYTHIPICUS PORPHYROMELAS (Boie). 
Picus porphyromelas Borg, ‘‘ Briefe geschr. aus Ostind., p. 143 (1832).’’ 
: An adult male, from Tapanuli Bay. Length, 220 mm. 
‘Tris deep red; feet dark leaden.” 
MEIGLYPTES TUKKI (Lesson). 
Picus tukki Lesson, Revue Zool., I, June, 1839, p. 167 (Sumatra). 

Three specimens; a pair from Tapanuli Bay, and an adult female 
from Pulo Tuangku. In color the Tuangku bird is identical with 
tukki, but it is larger than any other specimen in our series of this 
species. Length, 225; wing, 110; bill, from gape, 30 mm. 
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MICROPTERNUS PHAIOCEPS BRACHYURUS (Vieillot). 


Picus brachyurus VieiLLot, Nouv. Dict. d’ Hist. Nat., XX VI, 1818, p. 103 (Java). 


An adult female, from Tapanuli Bay. 
TIGA JAVANENSIS (Ljungh). 


Picus javanensis Launen, K. Vet. Akad. Nya Handl., X VIII, 1797, p. 137, pl. v1 
(Batavia, Java). 


One specimen, an adult male, from Loh Sidoh Bay. 


THRIPONAX JAVENSIS (Horsfield). 


Picus javensis HorsFre.p, Trans. Linn. Soc. Lond., XIII, Pt. 1, May, 1821, p. 175 
(Java). 
A female, from Pulo Mansalar, shot March 13, ‘‘contained well- 
developed eggs.” This individual has distinct white tips to some of 
the primaries, as is often the case in this species. 


THRIPONAX PARVUS Richmond. 


Thriponax parvus RicuMonp, Proc. Biol. Soc. Wash., XV, August 6, 1902, p. 189 
(Simalur Island, west coast of Sumatra). 

Twelve specimens, from Simalur. This species is indistinguishable 
from 7. javensis, except by its smaller size. Not one of the speci- 
mens, however, shows any white on the tips of the primaries. The 
wing measurement in the male varies from 166 to 179; in the female, 
from 169 to 176 mm. Length, in the male, from 359 to 381 mm. 
‘**Common. The only woodpecker seen. <A miniature of 7. javensis. 
Iris straw yellow; bill black; feet dull leaden.” 


Family TROGONID®. 
PYROTROGON DUVAUCELII (Temminck). 


Trogon duvaucelii- Temminck, Pl. Col., III (Pt. 49), August, 1824, pl. ccexer 
(Sumatra ). 


One adult male, from Tapanuli Bay. 


Family MACROPTERYGID2. 


MACROPTERYX PERLONGA, new species. 


Type.—Adult female, No. 179169, U.S.N.M.; Simalur Island, west 
coast of Sumatra, January 2, 1902; Dr. W. L. Abbott. Color that of 
the female of J/. longipennis, but size larger. 

Length, 232; wing, 184; tail, 113.5 mm. In J. longipennis the 
wing is about 165, and the tail 102 mm., or less. 
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M. perlonga doubtless occurs on other islands off the west coast of 
Sumatra, as it has been recorded from Engano by Salvadori,¢ with a 





wine measurement of 185 mm. 7 

‘Common, but flies very high, and when settling does so upon 
very high trees, so that though I fired a number of times I only got 
one, i female. This seems much larger than /ongipennis.” 


MACROPTERYX COMATA (Temminck). 


Cupselus comatus Tremmincxk, Pl. Col., IV Pt. 45), April, 1824, pl. CCLXVIII 
(Sumatra) . 


An adult female, from Tapanuli Bay. 
Family MICROPODID. 
? SALANGANA FRANCICA (Gmelin). 


‘*Many seen. The nests are gathered in considerable quantities,” 
on Tuangku. Identified as above by Dr. Abbott. Possibly S. inea- 
pectata (Hume). 


SALANGANA FUCIPHAGA (Thunberg). 


Hirundo fuciphaga Tuunpere, K. Vet. Akad. Nya Handl., X XXIII, 1812, 7. 153, 
pl. iv (Java). 


One pair, from Simalur, where it was ** common.” 


Family EURYLAIMID.®. 


EURYLAIMUS OCHROMALUS Raffles. 


Eurylaimus ochromalus Rarries, Trans. Linn. Soe. Lond., XIII, Pt. 2, 1822, p. 
297 (Singapore; interior of Sumatra). 
Three females, from Pulo Tuangku. 
*“Common. A partly finished nest obtained January 29, hung from 
the extremity of a branch of a lime tree ina clearing; 30 feet from 
the ground.” 


CYMBIRHYNCHUS LEMNISCATUS (Raffles). 


Eurylaimus lemniscatus Rarries, Trans. Linn. Soc. Lond., XIII, Pt. 2, 1822, 
p. 296 (interior of Sumatra). 

An adult male, from Tapanuli Bay. Length, 235 mm. 

The white spots are almost obsolete on the tail of this specimen, 
occurring on the two outermost feathers only. The crissum and longer 
upper tail-coverts are orange-rufous, instead of erimson. 

‘Tris, emerald green; feet leaden blue, soles pale fleshy.” 


“Ann. Mus. Civ. Genova, 2d ser., XII, 1892, pp. 128, 129. 
» Authors generally, since the time of Horsfield and Moore’s catalogue, have given 
“*1772”’ as the date of publication of this name. Giebel gives the correct date 1n his 
Thesaurus. 
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Family PITTID.®. 
PITTA MOLUCCENSIS (P. L. S. Miller). 
Turdus imoluccensis MULLER, Natursyst., Suppl., 1776, p. 144 (‘‘moluccischen 
Inseln’’). 

\ single adult female from Pulo Tuangku. Length, 200; wing, 116; 
tarsus, 40; bill, from gape, 29mm. Compared with a series of fresh 
specimens from the Malay Peninsula, this bird is rather small, with 
more yellowish in the green of the upper parts; the white patch on 
the primaries is much restricted, the black tips of the feathers occu- 
pying more space than in any of our other specimens. 7 
**Common. Feet pale purplish fleshy.” 


Family MOTACILLID®. 


Genus DENDRONANTHUS Blyth. 
Dendronanthus Buyra, Ann. and Mag. Nat. Hist., 1844, p. 116. 


Ty pe, Votacilla indica Gmelin. 


DENDRONANTHUS INDICUS (Gmelin). 
[ Motacilla] indica Ge rx, Syst. Nat., I, Pt. 2, 1788, p. 962 (Sonnerat’s ‘‘ La 
bergeronnette grise des Indes”’ 

Two specimens, one from Simalur, the other from Loh Sidoh Bay. 
It was “*common”™ at the first-named locality, and was noted also on 
Pulo Bangkaru. 

This bird has received several generic names, the earliest of which 
appears to be Dendronanthus Blyth (1844). The next is Vemoricola 
Blyth,” which may clash with Vemoricola of Hodgson, for a species 
of snipe.” Limon/dromus, of Gould, commonly used for the species, 
dates from 1862, and Fitzinger’s Vemor/vaga was proposed about the 
same time. Budytanthus, of David,‘ is still later. 


MOTACILLA MELANOPE Pallas. 


Votacilla melanope Patuas, Reise Russischen Reichs, ITI, 1776, p. 696 (‘‘In 
Dauuria circa ripas glareosas rarius occurrit’’ ). 


An adult male, from Simalur, where ** common.” 
BUDYTES FLAVUS LEUCOSTRIATUS (Homeyer). 
Budytes leucostriatus HomeyeEr, Journ. fiir Orn., 1878, p. 128 (Baical region). 
One specimen, an adult male, from Simalur. **Common.” 


@Jerdon, Madras Journ., XIII, p. 132, dated 1844, but not published before 
\ugust, 1845. 

»Journ. Asiat. Soc. Bengal, V1, 1837, p. 491. Hodgson writes: ‘I have set it down 
in my notebook as the type of a new genus or subgenus, under the style of Nemori- 


cola Nipalensis, but I forbear, for the present, from so naming it.’’ Gray used this 
name in 1842 (Appendix to List Genera Birds, 1842, p. 14). 
‘Nouv. Arch. du Mus., LI (Bull. ), 1867, p. 33. 
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BIRDS OF NORTHWEST SUMATRA~RICHMOND 





Family PYCNONOTID.E. 


CHLOROPSIS CYANOPOGON (Temminck). 
Phyllornis cyanopogon Temminek, Pl. Col., PV (Pt. 81), October, 1829, pl. px1, 
fig. 1 (Sumatra). 

An adult male, from Tapanuli Bay. Length, 178 mm. 

IRENA CRINIGER Sharpe. 
Trena criniger SHarpe, Catal. Birds Brit. Mus., LI, 1877, p. 267 (Borneo and 
Sumatra). 

Six specimens, from Pulo Mansalar, Tapanuli Bay, and Tuangku. 
These birds are identical in color with /. er/n/ger, but the Tuaneku 
specimens, four in number, differ in having larger and heavier bills, 
with rather larger wings (bill, from gape, 30; wing, 123-129 mm..). 

**Common,” on Tuangku. 


HEMIXUS MALACCENSIS (Blyth). 


Hypsipetes] malaccensis Buyru, Journ. Asiat. Soc. Beng., XIV, Pt. 2, 1845, 
p. 574 (Malacca). 
t 

four specimens, all from Tapanuli Bay. Length, 219-220 mm. 
‘These two pairs shot in heavy forest on Gunong Kebong, where 
they were pretty common. Iris clear brown; feet dark fleshy 
brown.” 

IOLE OLIVACEA Blyth 
I[ole] olivacea Buiytn, Journ. Asiat. Soc. Beng., XIII, Pt. 1, 1844, p. 386 (sup- 
posed to be from Singapore . 
An adult male, from Tapanuli Bay. Length, 194 mm. “Iris 
gray.” 
EUPTILOSUS EUTILOSUS (Jardine and Selby). 
Brachypus eutilosus JARDINE and SExy, Illustr. Orn., new ser., No. 1, February, 
1837, pl. m1 (Singapore). 
One specimen, from Tapanuli Bay. Length, 206 mm. ‘** Iris red; 
bill and feet black.” 
MICROTARSUS MELANOCEPHALOS (Gmelin). 
[ Lanius] melanocephalos GMELIN, Syst. Nat., I, Pt. 1, 1738, p. 309 ( ‘‘in insulis Sand- 
wich maris australis”’ 

Seven adults from Simalur and one from Tapanuli Bay. The Sim- 
alur birds do not differ in color from those of Borneo and the Malay 
Peninsula, but the bills are perceptibly stouter. Length, 172-184; 
wing, 77-79 mm. ‘*The only bulbul noticed. Common about the 
clearings in scrubby jungle” (Simalur). 

TRICHOLESTES CRINIGER (Blyth). 
Br[achypodius]? criniger ‘A. Hay’’ Biytra, Journ. Asiat. Soc. Beng., XIV, Pt. 
2, 1845, p. 577 (Malacca). : 
* Three specimens are in the collection, from Pulo Mansalar and Tapa- 


nuli Bay. 
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TRACHYCOMUS OCHROCEPHALUS (Gmelin). 


[Turdus] ochrocephalus GMELIN, Syst. Nat., I, Pt. 2, 1788, p. 821 (‘‘Zeylon et 
Java’’). 
A female, from Loh Sidoh Bay. Length, 267 mm. ‘“ Iris brown- 
ish red.” 
PYCNONOTUS ANALIS (Horsfield). 


Turdus analis HorsFieLp, Trans. Linn. Soc. Lond., XIII, Pt. 1, May, 1821, 
p. 147 (Java). 


One male, from Loh Sidoh Bay. Length, 203 mm. ‘Tris dark 
brown; bill and feet black.” 


PYCNONOTUS PLUMOSUS Blyth. 
P[ycnonotus] plumosus Buiytu, Journ. Asiat. Soc. Beng., XIV, Pt. 2, 1845, 
p. 567 (Singapore). 
Adults from Tuangku, Mansalar, and Tapanuli Bay. These do not 
differ from Singapore specimens. ‘‘ Iris brownish yellow; feet fleshy 


brown.” 
PYCNONOTUS SIMPLEX Lesson. 


Picnonotus simpler Lesson,“ Revue Zool., I, June, 1839, p. 167 (Sumatra). 


Seven specimens, from Loh Sidoh Bay, Tuangku, and Bangkaru. 


It was found to be **common” on both of the Banjak islands. Length, 
from 181 to 191 mm. The irides in six of the skins are noted as 
‘*red,” but in one male from Tuangku are stated to be ‘* brownish 
yellow.” 


PYCNONOTUS, species. 


One pair, from Tapanuli Bay. Length of male, 178; of female, 
158 mm. ‘‘Iris pale yellow; feet fleshy brown.” 

This species is related to 7. simplea, but is easily distinguished by 
its paler color below, paler sides and under tail-coverts, smaller size 
(or slenderer appearance in the prepared skin), and white or pale 
yellow irides. We have about thirty skins of this form and an equal 
number of /?. simples, all nicely prepared and properly sexed, with 
color notes, and no difficulty is experienced in dividing them into two 
lots, except in the case of birds from Subi and Sirhassen, in the Natu- 
nas, which have the plumage of the present bird, with the red irides of 
P. simpler. We have P. simplex, with red irides, from Trong, Pulo 
Lankawi, the Dindings, the Butang Islands, Singapore, Pulo Tioman, 
the Anambas, Indragiri River (Sumatra), Borneo, Loh Sidoh Bay, and 
the Banjak Islands. The present species (white or yellowish white 
irides, except as mentioned above) is represented from Tapanuli Bay, 
Lingga Island, Singapore, east coast of Johore, Borneo, Trong, and 
from the Anambas and Natunas. 


@Lesson’s description is as follows: ‘“‘Corpore supra griseo-luteolé, albo lutea 
tincto infra; rostro corneo; pedibus bruneis. Hab. Sumatra.’’ 
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Lesson, in his description of 7”. s/mplex, did not give the color of 
the irides, but it may be assumed“ that he had the red-eyed form. 
The status of the white-eyed bird can be properly determined only by 
an examination of the types of 7. brunneus and P. modestus Blyth, 
and of Microtarsus olivaceus Moore, any one of which may refer to it. 


PYCNONOTUS ERYTHROPTHALMOS (Hume). 


I[xos] erythropthalmos Hume, Stray Feathers, VI, 1878, p. 314 (Pakchan, Ten- 
asserim ). 
One adult male from Pulo Tuangku. Length, 165 mm. 
“Iris red; eyelids orange; angles of mouth and inside of mouth 
orange; feet brownish fleshy.” 
This is 2. pustilus Salvadori (not Hematornis pusillus Blyth), 
renamed P. salvadorii by Sharpe.’ 


Family TIMALIID_®. 


ANUROPSIS MALACCENSIS (Hartlaub). 


Brachypteryx malaccensis Hartiavps, ‘Syst. Verz. nat. Samml. Gesellsch. Mus., 
I, Vogel, 1844,”’ p. — (Malacca). 


One pair from Pulo Tuangku. ‘‘ Common in the forest.” 
These are similar to Malaccan birds. 


MIXORNIS PILEATUS (Blyth). 


Prinia pileata Buyrn, Journ. Asiat. Soc. Beng., XI., Pt. 1, 1842, p. 204 (Malay 
Peninsula). 


One adult male from Pulo Bangkaru. This is as dark on the upper 
surface as M. everetti, from the Natunas, but in other respects is 
similar to Singapore birds. 


Mixornis gularis (Motacilla gularis Raffles, 1822) as commonly 
applied to this species is preoccupied (Motacilla qularis Shaw, Cimelia 
Physica, 1796, p. 61). 


CYANODERMA FULVIVENTRIS, new species. 


Type.—Adult male, No. 179359, U.S. N. M.; Pulo Tuangku, Banjak 
Islands, west coast of Sumatra, February 1, 1902; Dr. W. L. Abbott. 

Similar to C. erythroptera, but throat, breast, sides of head, and 
neck darker slate color; abdomen, sides, flanks, and under tail-coverts 
deeper fulvous; bill slightly longer and total length a trifle greater. 

Length, 146; wing, 59; tail, 50; tarsus, 21; culmen, 17 (bill, from 
gape, 20) mm. ‘‘Iris brownish red; naked skin on throat pale blue; 
naked skin about eyes dark blue.” 

«The type was in the collection of Dr. Abeillé, of Bordeaux, and may still be 
extant. 

>Catal. Birds, VI, 1881, p. 401. 
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Two males and two females from Tuangku, all agreeing with the 
ubove characters; the females, as in C. erythroptera, being a little 
smaller than the males. *‘*Common.” 


STACHYRIS BANJAKENSIS Richmond. 


Stachyris banjakensis RicuMonp, Proc. Biol. Soc. Wash., XV, August 6, 1902, 
p. 190 (Pulo Tuangku, Banjak Islands). 

Two adult males from Tuangku. 

This species has a longer bill than typical S. maculata; is more 
heavily spotted below, and has a paler nape, back, and wings. Both 
species have a large pale-blue bare space on the side of the neck, which 
is ordinarily hidden by the feathers. 


“ALCIPPE CINEREA Blyth.” 


“‘Alcippe cinerea, Buytu, J. A. 8. Beng., XIII, p. 384’? (Sharpe, Catal. Birds 
Brit. Mus., VII, 1883, p. 622). 


An adult male from Tapanuli Bay. Length, 153mm. ‘* Iris brown- 
ish gray: feet fleshy brown; bill dark horn brown, pale leaden at base. 
beneath.” 

Iam unable at present to consult Blyth’s paper; my recollection is 
that he did not intend to name a new species, but merely included what 
he thought to be Eyton’s MJalacopteron cinereus in his new genus 
Aleippe. 

MALACOPTERON MAGNIROSTRE (Moore). 
Aleippe magnirostris Moore, in Horstield and Moore, Catal. Birds Mus. East 
India Co., I, 1854, p. 407 (Malacca). 

Three males from Pulo Mansalar and Tapanuli Bay. The length 

of the wing varies from 77 to 8L mm. 


MALACOPTERON NOTATUM Richmond. 


Valacopteron notatum Ricumonn, Proc. Biol. Soc. Wash., XV, August 6, 1902, 
p. 190 (Pulo Bangkaru, Banjak Islands). 


Five specimens from Pulo Bangkaru. ‘‘Iris brown; bill dark 
eo 
brown, leaden beneath; feet leaden.” It was found to be ‘*‘ common 
on both Tuangku and Bangkaru. 


In the original description this species was compared, in part, with 
“VW. cantor? (Moore);” this should have been ‘**M. magnirostr: 


(Moore).” 


CHALCOPARIA SINGALENSIS (Gmelin). 


[Motacilla] singalensis GmE.in, Syst. Nat., I, Pt. 2, 1788, p. 964 (‘‘in insula 
Zeylon’’). 
One adult female from Tuangku. Length, 108 mm. ‘Iris red.” 
The lower surface in this specimen is of a brighter yellow than in four 
females from the Malay Peninsula. 
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Family MUSCICAPID.. 
MUSCITREA GRISOLA (Blyth). 


T[ephrodornis] grisola Buytu, Journ. Asiat. Soc. Bengal, XII, Pt. 1, 1843, p. 180* 
(‘‘near Calcutta ’’). 

One female from Simalur, where it was ** not plentiful.” Length, 
165; wing, 86; culmen, 14.5 mm. This specimen agrees fairly well with 
the description of Pachycephala vandepoll’ Finsch,“ a species from the 
Batoe Islands said to be nearly related to MW. grisola. Our bird, how- 
ever, can be matched by examples from Lingga and the Natunas both 
in color and dimensions. 


HYPOTHYMIS ABBOTTI Richmond. 


Hypothymis abbotti Ricrmonp, Proc. Biol. Soc. Wash., XV, August 6, 1902, p. 189 
(Pulo Babi, west coast of Sumatra). 

Seven specimens, from Babi and Lasia. Length, male, 178 to 187; 
female, 178 mm. 

The male, as originally described, is wholly blue, without the black 
occipital spot and band across foreneck of //. azurea. The color is 
bright light cyanine blue (of Ridgway’s Nomenclature of Colors), 
with a tinge of deep campanula blue on breast, abdomen, and sides. 
Wings and tail black, with a bluish shade above; under wing-coverts 
and axillaries, dusky gray, with bluish tips; wing feathers, from below, 
with dusky gray edges. 

Length (in flesh), 181 mm.; wing, 76; tail, 77; tarsus, 19; culmen, 
13 (bill from gape, 20). In another male the wing measures 79 mm. 

‘Tris blackish; feet dull leaden blue; bill blue, tip and a narrow 
line along commissure black; inside of mouth yellow.” 

While there is no visible black nape patch, or black band across the 
chest, the feathers of these areas have black tips on their under 
surfaces. 

The female has the head, neck, and throat as in the male, but duller; 
the thighs and bend of wing are of the same color. The remainder 
of the plumage is brownish black, with a blue wash, most prominent 
on breast and center of abdomen, less so on back, wing-coverts, outer 
edges of primaries, and tail feathers. Wing, 78 mm. 

The immature male is like the female, but the thighs are dusky, 
while the wing-coverts and secondaries (possibly new, adult feathers) 
are similar to those of the adult male. 

From its solid blue color this species appears to be considerably 
larger than //. azurea, but in its various dimensions it hardly exceeds 
specimens of the latter from the Anambas and Tambelans. //. abhotti 
was ‘‘common” on Lasia, and on Babi 1t was **the commonest bird.” 


«Notes, Leyd. Mus., XX, p. 224. 


Proc. N. M. vol. xxvi—02——35 
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HYPOTHYMIS AZUREA (Boddaert). 


Muscicapa azurea BoppaeErt, Tabl. Pl. Enl., 1783, p. 41 (‘‘ Philippines’’ ). 


Five specimens, from Tapanuli Bay, Pulo Tuangku, and Bangkaru. 


Males from the Banjak Islands (length, 165; wing, 72-73) are just a 
trifle larger than those from Tapanuli Bay (length, 162; wing, 71-72). 
and have a bluish wash on the under tail-coverts. This species is 
reported as common on the Banjak Islands. 
‘* Feet dull leaden blue; bill blue; tip black; inside of mouth yellow- 
ish green.” 
HYPOTHYMIS CONSOBRINA Richmond. 


Hypothymis consobrina RicaMonp, Proc. Biol. Soc. Wash., XV, August 6, 1902, 
p. 189 (Simalur Island, west coast of Sumatra). 

Two adult males, from Simalur, where it was ‘‘common.” //. 
tytleri has reen recorded from Engano by Salvadori, but the bird from 
that island will doubtless prove to be H. consobrina. 

** Bill blue, black at tip; inside of mouth yellow; feet leaden blue.” 


RHIPIDURA JAVANICA (Sparrman). 


Muscicapa javanica SPARRMAN, Mus. Carls., Pt. 3, 1788, pl. Lxxv (Java). 


One adult male, from Loh Sidoh Bay. 
TCHITREA PROCERA, new species. 


Type.—Adult male, No. 179415, U.S.N.M.; Simalur Island, west 
coast of Sumatra, December 12, 1901; Dr. W. L. Abbott. This 
species closely resembles 7. nicobarica in the white plumage, but has 
shorter wings, and the color of the head is glossy blue black, without 
a greenish sheen. 

Length, 445; wing, 86; tail, 320; tarsus, 17.5; culmen, 17 (bill, from 
gape, 26.5) mm. “Iris dark brown; eyelids blue; inside of mouth 
green; bill blue, tip and commissure black; feet leaden blue.” 

The central rectrices in procera are broad, as in nicobarica and floris, 
not much narrowed as in afinis and incii. The wings of nicobarica, 
affinis, incii, floris, sumbaénsis, and insularis are 90 mm. or over; in 
procera they vary from 81 to 87 (both sexes). In affinis, ineii, nico- 
barica, and floris (I have not seen the others) the head is of about the 
same shade of glossy greenish black, but it is glossy bluish black in 
procera. In nicobarica the feathers of the mantle are white, almost to 
the base, with narrow black shaft lines; in procera they are similar, 
but a little darker at the base; in afinzs and incii these feathers are 
largely dark gray at the base, with the shaft stripes broader and more 
pronounced in the last-named. It has been stated that 7. inc? has no 
white plumage, but we have several in this phase from the Malay 
Peninsula, and one from north China. 
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The female and immature male (with short tail) of 7. procera 
resemble the female of 7. nécobarica, having the back brown (between 
wood brown and tawny olive), instead of cinnamon rufous, as in 7) 
afinis; the under tail-coverts are russet, and the abdomen, sides, and 
flanks are pale buffy cinnamon, like nécobarica, not white as in affinés. 
They may be distinguished from nécobarica by the rather bluer shade 
of the cap, while the young male has a gray throat, lores, and sides 
of head, as in the females, not glossy greenish black as in the young 
male of n icobarica. 

The white plumage of 7. ¢nsu/ar/s, if it has one, does not appear to 
have been described. In the dark phase the cap is gray, instead of 
black; it has a longer wing (93 mm.), but shorter tail than 7. 
procera. 


Six specimens, from Simalur, where it was found to be *‘ common.” 


PHILENTOMA VELATUM (Temminck). 
Drymophila velata Temninck, Pl. Col., III (Pt. 56), March, 1825, pl. cccxxxiv 
(‘‘Timor; et isolément ou par paire dans celle de Java’’). 


‘ 


One pair, from Tapanuli Bay. Length, 203; wing 


g, of male, 104; 
of female, 99 mm. 


RHINOMYIAS PECTORALIS (Salvadori). 
Alcippe pectoralis Sav aport, Atti. R. Acc. Sei. Torino, III, 1868, p. 530 (Borneo). 
One adult, from Pulo Mansalar. Length, 162; wing, 81; tail, 68 
mm. ‘Iris brown; bill black; feet purplish fleshy.” This specimen 

is very like one from Lingga, in color, but the bill is a little larger. 

CULICICAPA CEYLONENSIS (Swainson). 

Platyrhynchus ceylonensis Swatxson, Zool. Ulustr., 1, No. 3, December, 1820, pl. 
xm (Ceylon). 


Two males, from Simalur. ‘*Common.” 
Family TURDID.®. 
PRINIA, species. 


One male, from Loh Sidoh Bay. ‘‘Iris brownish gray; feet pale 
brownish fleshy.” 

This bird isin very poor plumage, with the feathers of the tail worn 
down to the shafts. It resembles 7. fariventr/s, but is much less 
greenish olive on the back, and has no yellow on the underparts, which 
are white with a slight buffy tinge. The tail is very long, measuring 
(although much abraded) 85 mm.; wing, 50 mm. 


? ORTHOTOMUS ATROGULARIS Temminck. 


Orthotomus atrogularis Temminck, Pl. Col., Il] (Pt. 101), 1836, text only 
(Malacca, Borneo). 


‘**Common” on Tuangku, but no specimens were preserved. 
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CISTICOLA CISTICOLA (Temminck). 


Sylvia cisticola TemMinck, Manuel d’Orn, 2d ed., I, 1820, p. 228 (Portugal). 


Three males, from Simalur, where it was *‘common in the paddy 
fields and in long grass.” 
KITTACINCLA MELANURA Salvadori. 
Cittocincla melanura Satvaport, Ann. Mus. Civ. Genova, 2d ser., IV, 1886, p. 549, 
pl. vi, fig. 1 (Nias Island). 

Five specimens, from Simalur, Babi, and Lasia. 

These specimens are smaller than typical A. melanura, having : 
wing measurement of 86-95 mm.; for the Nias bird Salvadori gives 
95-97 mm. In our birds the outermost tail feather has a bare sug- 
gestion of white at the tip. Length, male, 258-286; female, 216-241. 
The two females in this series are slightly paler on the underparts 
than the males. 

‘*Tris dark brown; feet dull purplish brown; bill black.” 

On Simalur the species was found to be ‘not very common, and 
very shy.” It was *‘common, but very shy,” on Babi and Lasia. 


KITTACINCLA MALABARICA (Scopoli) . 


Muscicapa (malabarica) Scoro.1, Del. Flor. Faun. Insubr., I, 1786, p. 96 (based 
on ‘Le gobe-mouche 4 longue queue de Gingi’’ of Sonnerat, Voy. aux 
Indes, etc., I], p. 196; Malabar). 
Five adult males, from Pulo Mansalar, Tuangku, and Bangkaru. 
In color these birds can be matched with examples from various 
islands in the China Sea, from the Mergui Archipelago, etc., but two 
of them have unusually long tails, measuring 198 and 218 mm. The 
wing measurement (five males) varies from 95 to 99 mm. 
**Common” in the Baujak Islands. 
The name malabarica antedates both tricolor and mucroura, and is 
of unquestionable application, but Scopoli’s reference to ** tab. 111” of 
Sonnerat’s work is erroneous. 


COPSYCHUS SAULARIS MUSICUS (Raffles). 
Lanius musicus Rarrvies, Trans. Linn. Soc. Lond., XII, Pt 2, 1822, p. 307.4 


Five specimens from Loh Sidoh Bay and Simalur. 
It was *‘common about clearings” on Simalur. 


“It appears to me doubtful whether Raffles’s name should be used for this form. 
He certainly did not give a recognizable description, and apparently had no inten- 
tion of describing a new species, as will be seen from his account: ‘‘The Dial Bird, 
or Turdus mindanensis of Gmelin and Gracula saularis of Linnzeus; now with more 
propriety placed under Lanius. 


It is one of the few singing birds of India, and its note is pleasing. It is about 
eight inches and a half in length. In the female the feathers of the throat and 
breast are whitish, mottled with grey and brown; and several of the wing-coverts 
are also white with reddish-brown shades. All the colours are duller than in the 
male.”’ 
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Family HIRUNDINID®. 
HIRUNDO GUTTURALIS Scopoli. 


Hirundo (gutturalis) Scopout, Del. Flor. Faun. Insubr, II, 1786, p. 96 (Antique, 
western Panay, Philippines). 
Two specimens, from Simalur, where it was *‘common.” It was also 
noted as **common”™ on Tuangku. 


Family CAMPEPHAGID. 
GRAUCALUS BABIENSIS, new species. 


Type.— Adult female, No. 179220 U.S.N.M.:; Pulo Babi, west coast 
of Sumatra, January 13, 1902; Dr. W. L. Abbott. Head, back, scapu- 
lars, rump, and upper tail-coverts gray (No. 7 of Ridgway’s Nomencla- 
ture), the feathers of the rump and upper tail-coverts indistinctly 
edged with grayish white; underparts gray, like the back, but slightly 
paler, becoming still lighter on the abdomen, which is unbarred; thighs 
gray, like the back; under tail-coverts grayish white, with obscure 
grayish bars; under wing-coverts white, with blackish bars; axillaries 
pale gray, with dusky grayish bars; wings black, the lesser, middle, 
and greater coverts and outer webs of tertiaries, secondaries, and of 
primary coverts gray like the back; inner primaries washed on edge 
of outer webs with the same color; under surface of wings pale gray, 
with a whitish line on edge of inner webs of inner primaries. Tail 
black, the middle pair of feathers with a wash of dark gray, the outer- 
most pair with grayish tips. 

Length, 305; wing, 168; tail, 117.5; tarsus, 20; exposed culmen, 28 
(bill, from gape, 41); width of bill at base,20 mm. ‘* Iris pale yellow; 
bill and feet black.” 

A second female measures: Length, 318; wing, 170; tail, 123 mm. 
This is a large bird, like G. hannegieter/, but the lower breast and 
abdomen are entirely unbarred; there are no //ack bars on the upper 
tail-coverts, and the iris is pale vellow instead of white. ** Common. 
Larger and differently colored from that of Simalur.” 


GRAUCALUS SIMALURENSIS, new species. 


Type.—Adult male, No. 179215, U.S.N.M.; Simalur Island, west 
coast of Sumatra, November 19, 1901; Dr. W. L. Abbott. 

This species is very like the female of (. babiensis (the shade of 
gray on the upper and lower surfaces is exactly the same as in 
that species), but smaller; the under tail-coverts and axillaries are 
unbarred, and there are only a few obscure grayish bars on the under 
wing-coverts. 

Length, 299; wing, 166; tail, 121; tarsus, 26; exposed culmen, 26 
(bill, from gape, 39.5); width of bill, at base, 20 mm. ‘* Iris pale 
greenish white; bill and feet black.” 
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The female differs from the male in having the under wing-coverts 
and axillaries white, conspicuously barred with slaty black; the under 
tail-coverts are grayish white, less plainly barred with gray and 
darker slate; the breast is like that of the male, but on the abdomen 
and flanks there are almost obsolete bars of gray (the bars being of 
about the same shade as the breast). Wing, 165-167 mm. 

An obviously younger female has the primaries, primary-coverts, 
and secondaries narrowly edged with white; the rump and upper tail- 
coverts are barred with blackish slate and tipped with white; the 
breast and abdomen are white, with slaty black bars, mingled on the 
breast with new, unbarred, gray feathers. 

The male resembles that of G. sumatrensis and G. bungurensis, but 
is a little paler, both above and below, and the under wing-coverts are 
obscurely barred. It is larger than G. swmatrensis, and about the 
size of G. bungurensis, but the bill is longer and broader (about 18 
mm. broad in dungurensis, and 20 mm. in simalurensis). 

‘*Common in the forest, generally in parties of three to five.” 

In addition to G. babiensis and @. simalurensis, the following spe- 
cies, related to G. sumatrens/s, have been described from islands off 
the west coast of Sumatra: G. crissal/s Salvadori (Mentawei group), 
G. enganens/s Salvadori (Engano), and G. kannegieteri (Biittikofer) 
from Nias. 

CAMPEPHAGA COMPTA, new species. 


Type.—Adult female, No. 179222, U.S.N.M.; Simalur Island, west 
coast of Sumatra, November 28, 1901; Dr. W. L. Abbott. 

Top of head, lores, nape, back, scapulars, rump, and upper tail- 
coverts bluish slate color, the feathers of the rump and upper tail- 
coverts with narrow white tips, immediately preceded by still nar- 
rower obscure blackish slate bars; some of the feathers of the crown 
with blackish centers; a narrow fringe of feathers on the forehead, a 
distinct line over the lores, eyes, and above ear-coverts, white; ear- 
coverts and malar region white, with conspicuous bluish slate stripes 
(darker than the upper surface); a broad line between ear-coverts and 
white superciliary stripe dark bluish slate color; entire under parts, 
including sides of neck, under wing-coverts and axillaries, white, 
prominently barred with slaty black, with a grayish suffusion on the 
sides (thighs almost uniform slate); the black and white spaces on the 
under surface are of nearly equal width, except on the axilliaries, 
under wing-coverts and under tail-coverts, where the white spaces 
are much wider than the black ones; on the under tail-coverts the 
black markings are mainly U-shaped. Wings black, the coverts, 
secondaries, and tertiaries with the outer webs washed with bluish 
slate color; feathers of the inner greater coverts and secondaries 
with a narrow white border on the outer webs; primaries and pri- 
mary coverts black, with a narrow dark-gray edging to most of 
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the feathers; secondaries obscurely and very narrowly tipped witb 
white; under surface of inner primaries largely white on basal half of 
inner webs (some of the secondaries also edged with white). Tail 
black, the middle pair of feathers washed with bluish gray, except at 
the tip; some of the other feathers edged with gray, and all of them 
tipped with white, the middle feathers very narrowly so, the white 
hecoming more extensive toward the outermost pair, on which there 
is a narrow white line bordering the shaft on the outer web, extending 
almost to the base. 

Length, 203; wing, 101; tail, 85; tarsus, 21; culmen, 14 (bill, from 
gape, 21) mm. ‘‘Iris clear brown; bill black, pale brown beneath, 
at base.” 

Another female, apparently a younger bird, is less distinctly barred 
on the breast, abdomen, and sides, these areas being much suffused 
with gray. 

In this species the color of the under parts suggests that of the 
lower breast in Graucalus sumatrensis (typical); on the upper parts C. 
compta is of a darker and clearer color. 

This species is related to C. neglecta, but is darker above, much 
more strongly barred below, has a distinct white superciliary stripe, 
we PERICROCOTUS FLAMMIFER Hume. 

[ Pericrocotus] flammifer Hume, Stray Feathers, ITI, No. 4, May, 1875, p. 321, note 
(Pakchan, Tenasserim ). 

Ten specimens, from Simalur, where *‘ common.” 

The males are identical in color with ?. fammifer from Tenasserim 
and Trong, but they average slightly larger. I have no females for 
comparison with the three contained in the present collection, but 
these appear to be very dark above (almost slaty black, with a slight 
gloss), not ‘ashy brown tinged with green,” as described by Oates.¢ 

Length, males, 190-207; wing, 90-94; tail, 81.5-88 mm. Females 
are smaller, measuring, length, 190-197; wing, 87-89; tail, 80-82 mm. 
‘*Tris dark brown; bill and feet black.” 


PERICROCOTUS IGNEUS Blyth. 


P(ericrocotus] igneus Biyrn, Journ. Asiat. Soc. Bengal, XV, 1846 (1847 ?), p. 309 
(Malacca). 

Two males, from Simalur. 

These have rather long wings (78-80 mm.), and the two middle pairs 
of rectrices are wholly black. In the descriptions of P. igneus, given 
by both Sharpe and Oates, the two central feathers are said to be 
black, the next pair with an *‘ orange-red mark at the tip,”? or “ with 
some red at the tip.”¢ 





4 Birds Brit. Burmah, I, p. 237. >Sharpe, Catal. Birds, IV, p. 78. 
¢ Oates, Fauna Brit. India, Birds, I, p. 485. 
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Length, 168-172; wing, 78-80; tail, 75-76; bill, from gape, 17 mm. 
‘‘Apparently not common, but several that were shot were lost in the 
dense underbrush.” 





P. igneus has been recorded from Nias. “ 


Family DICRURIDZE. 
DISSEMURUS BRACHYPHORUS (Bonaparte). 


E{dolius] brachyphorus *‘Temm.’’ Bonaparte, Consp. Gen. Avium, I, 1850, p. 
351 (Borneo). 


Ten specimens, from Loh Sidoh Bay, Simalur, Babi, and Lasia, those 
from the last-named island having longer tails and wings than the 
others. The dimensions of this series are given below: 


Measurements of Dissemurus brachyphorus. 


Locality. Sex. Length.| Wing. Tail. | Billa 
Mm. Mm. Mm. | Mm. 
Loh Sidoh Bay ........ penn cdbsdsgaboessseseuadsbawe Male ... 470 148 301 | 35 
I RS vias do CAcken acca Aulen as dawaw ements Female. 445 136 287 | 32 
Dt cascade pel sebs sched poneaeeaniasehaseee awe Male ... 474 139 306 32 
Dic retn davon Suse rdeiaaasee ban acnig alu wesasnenn eee 474 138 307 34.5 
RE SEL SEONG SEMRRULD oi. oiccn cn cveccncecs sang sa’ Female.|.......... Mee taScansaaee 36 
MGGucat ae ca dacnMas cane paahecobpobsessueendee POD Sl concn exces Jo 39.5 
MEN Dad slineé dad dekh ddateb se tsbbsaeedsebuueweseeioad do 40 153 363 37 
Pn, Sree RURMMEDS 5.5 0c é-d5cad ccees twaceeeneenvieaus do 521 152 347 35.5 
es ten Ge eae dae chai ae atale do 534 154 370 37 
idabblsich ten Gesu tenebinshipecnsdedkeieasenses |-.--do 40 152 367 | 37 


aBill, from gape. 


The Simalur birds have less of a greenish gloss than those from Loh 
Sidoh Bay and the Flat Islands, but otherwise the color is about 
the same. In length of wing the birds from Babi and Lasia are 
approached and even exceeded by others from widely different locali- 
ties, but no specimens in our series (from the Natunas and Anambas; 
Pulo Tioman; Lankawi; Lingga, ete.) have tails quite as long as these 
Flat Islands examples. 

‘*Common in the forest” on Simalur; also ‘*common” on Babi, and 
**common, apparently larger than that of Simalur” on Lasia. 


BUCHANGA ATRA (Hermann). 


Muscicapa atra HERMANN, Obs. Zool., March, 1804, p. 208 (Tranquebaria). 


One adult male, from Tapanuli Bay. Length, 279; wing, 142; tail, 
124 mm. 
BUCHANGA CINERACEA (Horsfield). 


Edolius cineraceus HorsFieLp, Trans. Linn. Soc. Lond., XIII, Pt. 1, May, 1821, 
p- 145 (Java). 


Six adults, from Simalur, where it was ‘‘common about clearings, 
sitting on dead trees. Less common in forest.” Length, 257-280 mm. 


« Bittikofer, Notes Leyd. Mus., X VIII, p. 177. 
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Family LANIIDZ. 
LANIUS TIGRINUS Drapiez. 


Lanius tigrinus Draptez, Dict. Class. d’ Hist. Nat., XIII, 1828, p. 523 (Java). 


Two males, from Simalur, where it was ‘‘not common.” Length, 
i783 mm. ‘Iris dark brown.” 
PLATYLOPHUS CORONATUS (Raffles). 
Lanius coronatus Rarries, Trans. Linn. Soc. Lond., XIII, Pt. 2, 1822, p. 306 
(Sumatra). 
Three specimens, from Tapanuli Bay. Length, 270 (female) to 280 
(male) mm. ‘* Feet leaden blue.” 


Family ORIOLID. 
ORIOLUS MUNDUS, new species. 


Type.—Adult male, No. 179268, U.S.N.M.; Simalur Island, west 
coast of Sumatra, November 19, 1901; Dr. W. L. Abbott. General 
color bright lemon yellow, inclining to cadmium yellow, especially on 
back, breast, and sides of neck; paler on greater wing-coverts, axilla- 
ries, under wing-coverts, abdomen, and under tail-coverts; wing 
feathers, including alula, black; third to sixth primaries very narrowly 
edged with white on outer webs; secondaries with almost obsolete pale 
yellow tips, the yellow extending down the shaft on the innermost 
feather; primary coverts all black, without a yellow speculum; under 
surface of primaries with a narrow white border on inner webs. Lores, 
a line over and under the eye, passing back to and including the nape, 
black (the black 11 mm. wide, on nape); middle tail feathers black, 
narrowly tipped with yellow, and very narrowly edged with yellow 
on both webs for a short distance; remainder of tail black, tipped with 
yellow, the outermost feathers black on basal half, the inner ones with 
the black extending progressively toward the tips. 

Length, 280; wing, 151; tail, 103; tarsus, 26; culmen, 35 (bill, from 
gape, 40 mm.). ** Iris dull red; feet leaden.” 

The female is duller than the male, with a greenish-yellow wash on the 
back, central tail feathers, wing-coverts, and outer webs of tertiaries. 

Oriolus mundus belongs to the black-naped section of thé genus, in 
the group of species having no wing speculum, but it is not very nearly 
allied to any described species. It differs from most, if not all, of the 
members of this group in having the back and mantle clear rich yel- 
‘low, not sordid or greenish. 

Four specimens, from Simalur. 


ORIOLUS MACULATUS Vieillot. 


Oriolus maculatus ViettLoT, Nouv. Dict. d’Hist. Nat., XVIII, 1817, p. 194 
(Java). 
One adult female, from Loh Sidoh Bay. Length, 260; wing, 142 
mm. ‘Iris red.” 
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Family CORVIDZ. 
PLATYSMURUS LEUCOPTERUS (Temminck). 


Glaucopis leucopterus Temminck, Pl. Col., II (Pt. 45), April, 1824, pl. ccixy 
(Sumatra). 

Three adults, from Tapanuli Bay. Length, 407-438; wing (male), 

197-199, (female) 181 mm. ‘‘Iris deep red; inside of mouth white.” 


CORVUS COMPILATOR, new name. 


Three specimens, from Simalur, where ‘tolerably abundant and not 
at all shy.” Length, 445-457 mm. ‘Iris dark brown.” 

Corvus tenuirostris Moore,“ used for this form by Biittikofer,’ is 
preoccupied by C. tenuirostris, C. L. Brehm,‘ and as no other name 
appears to be available, I have given it a new one. 


Family STURNID. 
AGROPSAR STURNINA (Pallas). 


Gracula sturnina Pawuas, Reise Russischen Reichs, III, 1776, p. 695 (‘‘In 
salicetis Dauuriae australioris, cirea Ononem et Argunum’’ ). 


One immature female, from Simalur. ‘‘A flock seen at Sibabo.” 
Family EULABETID®. 
LAMPROCORAX ALTIROSTRIS (Salvadori). 
Calornis altirostris Satvaport, Ann. Mus. Civ. Genova, 2d ser., IV, 1887, p. 553, 
pl. rx, fig. 1 (Nias Island). 

Four specimens, from Simalur and Pulo Babi. 

Dr. Sharpe thought this form might be closely related to Z. tytleri,@ 
but f¢ytleri has the small bill of chalybea, with green, rather than 
bronzy, upper parts, and differs also in size and in the more prominent 
lanceolate feathers surrounding the head. In other words, Z. alti- 
rostris is allied to L. chalybea rather than to L. tytleri. 

Lamprocoraz altirostris was seen on Pulo Lasia, and ‘‘ common” on 


Babi; on Simalur it was ‘‘common, especially on the small islets.” 
The measurements of the specimens are given below: 


Measurements of Lamprocoraz altirostris. 





| 
Locality. Sex. Length. | Wing. Tail. 
Mm. _| Mm. Mn. 
Simalur Island.. - 207 100 62.5 
Pulo Babi....... - | — 213 | 105 | 65.5 
De cimks - oon ae 216 100 62.5 
il Andpukisditntnnsybiddantheakeaedeeenssaspiedeubdealasweiie Liv cums 210 100 63.5 


«Catal. Birds Mus. E. I. Co., I1, 1856-58, p. 558. 
b Notes Leyden Mus., X VIII, 1896, p. 185. 
¢Vollstindige Vogelfang, 1855, p. 57. 

@ Catal. Birds, XIII, p. 147. 
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EULABES JAVANUS Cuvier. 
Eulabes javanus Cuvier, Régne Animal, 2d ed., I, 1829, p. 377 (Java). 


Six specimens, from Simalur, with lappets larger, and the fleshy 
portion which passes anteriorly toward the eye wider, than in true 
juvaunus; but in color and measurements these Simalur birds can be 
matched by individuals from various localities. ‘*Iris dark brown; 
feet yellow; wattles bright yellow.” Length, 299-318 mm. 


EULABES ROBUSTA (Salvadori). 


Gracula robusta Satvaport, Ann. Mus. Civ. Genova, 2d ser., IV, 1887, p. 554, pl. 
1x, fig. 2 (Nias Island). 

Eight specimens, from Babi and Tuangku. Length, 343-372 mm. 
‘Iris dark brown; bill red at base, yellow at tip; feet and wattles 
yellow; claws horn brown, base whitish.” 

This species was found to be ‘*common”™ on Pulo Babi, and on both 
of the Banjak Islands (Tuangku and Bangkaru). 

Family NECTARINIIDUE. 
ARACHNOTHERA FLAVIGASTRA (Eyton). 
Anthreptes flavigaster Eyton, Proc. Zool. Soe. Lond., 1839, p. 105 (‘‘ Malaya’’). 

An adult male, from Tapanuli Bay. Length, 197; wing, 97; cul- 
men, 39mm. ** Iris dark brown; bill dark horn brown, paler beneath, 
at base.” 

ARACHNOTHERA CHRYSOGENYS (Temminck). 
Nectarinia chrysogenys TemMINcK, PI. Col., IV (Pl. 65), May, 1826, pt. cccLxxxvm1, 
fig. 1 (Java). 

Three adult males, from Tapanuli Bay. Length, 178; wing, 87-88 
mm. ‘Iris dark brown; bill black, with a narrow dull yellow line on 
edges of both mandibles; angles of mouth white; feet pale brownish 
fleshy.” 

ARACHNOTHERA LONGIROSTRIS (Latham). 
[ Certh‘a] longirostra Latnam, Index Ornith., I, 1790, p. 299 (Bengal). 


Three specimens, from Bangkaru and Tuangku. Length, of male, 
171-174; wing, 67-69; culmen, 41-43; of female, length, 156; wing, 
62; culmen, 37 mm. The bills of these individuals are rather longer 
than those of Malay Peninsula birds. ‘*Common” on Tuangku. 


ARACHNOTHERA MODESTA (Eyton). 
Anthreptes modesta Eyton, Proc. Zool. Soc. Lond., 1839, p. 105 (‘‘ Malaya’’). 


Three adult males, from Loh Sidoh Bay and Tapanuli Bay. Length, 
172; wing, 80-82 mm. ‘Iris dark brown; feet pale brownish fleshy; 
bill dark horn brown above, paler beneath.” 
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ANTHREPTES MALACENSIS (Scopoli). 
Certhia (malacensis) Scoroit, Del. Flor. Faun. Insubr., I, 1786, p. 91 (Malacca). 


Five adults, from Simalur, where ‘* common about cocoanut planta- 
tions.” These are perceptibly longer than Malay Peninsula examples, 
but color is identical. Length, 134-143 mm. 

ARACHNECHTHRA BRASILIANA (Gmelin). 
[Certhia] brasiliana GMELIN, Syst. Nat., I, Pt. 1, 1788, p. 474 (‘‘ Brasilia’’). 

One adult male, from Simalur. Length, 108; wing, 49; culmen, 
16mm. This specimen agrees in all respects, except that of bill, with 
birds from other localities. Ordinarily the culmen measures about 
12 mm., but in this individual it is 16 mm. Some specimens from 
islands in the China Sea have long bills, but they do not quite match 
this Simalur bird. 

**Not very common.” Also seen on Tuangku. 

ETHOPYGA SIPARAJA (Raffles). 
Certhia siparaja Rarries, Trans. Linn. Soe. Lond., XIII, Pt. 2, 1822, p. 299 
Sumatra ). 

Twelve specimens, from Tapanuli Bay, Simalur, Babi, Lasia, and 
Bangkaru. The males from Babi and Lasia are a little darker on the 
abdomen than any others in our collection, and the color of the female 
is rather brighter than in those from other localities. 

On Simalur it was “generally in thick jungle about the edges of 
clearings, and in cocoanut plantations. Most plentiful on Pulo Baba 
in Telok Dalam.” It was *‘ common at edge of jungle on the shore” 
of Lasia, Babi, and on the Banjak Islands. 


CHALCOSTETHA INSIGNIS (Jardine). 


Nectarinia insignis JARDINE, Naturalist’s Libr., XXXVI (Birds, XIII), 1848, p. 
274 (Java). 
Four specimens, from Simalur and Tapanuli Bay. On Simalur it 
was ‘‘common in the mangroves about Telok Dalam.” 


Family DIC ASIDE. 


DICAZUM TRIGONOSTIGMA (Scopoli). 


Certhia (trigonostigma) Scopoui, Del. Flor. Faun Insubr., Il, 1786, p. 91 
(‘*Chine’’). 


Three specimens, from Simalur and Lasia. At the first-named 
island it was ‘‘common.” 
Family PLOCEID2. 
MUNIA MAJA (Linnzus). 
[Loria] maja Linn xvs, Syst. Nat., 12th ed., I, 1766, p. 301 (Malacca). 


Five from Loh Sidoh Bay and three from Simalur. It was found 
**in large flocks upon the fields of paddy ” on Simalur. 
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Microh lerax fringillarius. 


Ludynamys honorata malayana. 


Pha nicophaus ¢ rythrognathus. 
IT leyon armstrongi?. 

( llolophus malaccensis. 

Tiga javane nsis. 

Tk ndronanthus indicus. 
Trachycomus ochrocephalus. 


Puenonotus analis. 


SIMALUR ISLAND, 


Charadrius dominicus fulvus. 
Ochthodromus iL offroyi. 
Ochthodromus purrhothora v. 
Gallinago ste nurda, 

Totanus totanus eurhinus. 
Actitis hypole ucos. 

Leimonites ruficollis. 

Nume nius phxopus. 
Arenaria inte rpres. 

Esacus magnirostris. 

Hypota nidia striata. 
Amaurornis pha nicurus. 
Ardea sumatrana. 
Demiegretta sacra. 

Butorides javanica, 

Ardeola, species. 

Ti 


Carpophaga consobrina. 





ron rernans, 


Myristicivora hicolor. 
Columba phasma. 
Macropygia simalurensis. 
Chalcophaps indica, 
Calenas nicobarica. 
Astur soloénsis. 

Accipite rv irgatus. 

Spizae tus albonige r. 
Halixetus leuce waster. 
Spilornis abbotti. 
Haliastur mdus intermedius. 
Falco peregrinus ?. 
Pisorhina umbra. 
Palxornis fasciatus. 
Psittinus abbotti. 


Cacomantis sepulcratlis. 


Eudynamuys honorata matlayana., 


Eurystomus calonya 
Melittophagus urica. 
M rops philippinus. 


Pelargopsis simalurensis. 
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CATALOGUE, BY 


LOH SIDOH BAY 


Pycnonotus simplex. 
Rhipidura javanica. 
Prinia, Sp. 

( opsychus saularis musicus. 
Dissemurus brachyphorus. 
Oriolus maculatus. 
Arachnothera modesta. 


Viunia maja, 


INCLUDING PULO ASU AND PULO SIUMAT. 
Alcedo ispida bengalensis. 
Alcedo Vite ninting. 

Ceyx, species. 

Haleyon coromanda. 
Haleyon pileata. 

Haleyon chloris?. 

Thriponaa parvus. 

Vin ropteryx pei lonaa. 
Salangana fue iphaga. 
Dendronanthus indicus. 
Motacilla melanope. 
Budutes flavus leucost) 
Vicrotarsus melanor 
Vuse 
Hypothymis consobri 
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ea procera, 


-¢ —mcees fo * 


Cisticola cisticola, 


} 


Kittacinela mela 
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Hir ndo qutturalis, 


Graucalus 
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shmalurensis. 
( ampe ph aga compta, 
Pericrocotus wneus. 
Pericrocot 
Dissemurus brachyphorus. 


is flammifer. 


Buchanga cineracea. 
Lanius tigrinus. 

Oriolus mundruea,. 

Corvus compilator 

i gropsar sturnina, 
Lamprocorax altirostris. 
Eulabes javanus 
inthreptes malacensis. 
tro hnechthra hrasihana. 
Ethopuga stiparaja 
Chalecostetha pectoralis 


Dicxum trigonostigma, 





| Munia maja. 


Esacus magnirostris (B.). 


Ardea sumatrana (B.). 
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THE FLAT ISLANDS. 


PULO BABI 


Carpophaga consobrina (B. L.). 


Myristicivora bicolor (B. L.). 


Chalcophaps indica (B.). 
Caleenas nicobarica (B.). 
Accipiter virgatus (L.). 
Halizxetus leucogaster (B. L. 


Palxornis major (B. L.). 


Eudynamys honorata malayana (B. L.). 


Spizaétus, species. 
Halixetus leucogaster. 
Syrnium niasense. 

Ceyx, species. 
Dendronanthus indicus. 
Pycnonotus siinple i. 
Mixornis pileatus. 


Numenius arquatus. 
Esacus magnirostris. 
Ardea sumatrana. 
Demiegretia sacra. 

Tre ron, species. 
Carpophaga consobrina. 
Myristicivora hicolor. 
Haliwetus leucogaster. 
Haliastur indus intermedius. 
Loriculus galgulus. 

Me rops philippinus. 

Pe largopsis sodalis. 
Alcedo ispida bengalensis. 
Alcedo meninting. 
Meiglyptes tukki. 
Salangana ‘‘ francica.”’ 
Eurylaimus ochromalus. 
Pitta moluccensis. 


THE BAN. 


PULO 


PULO 


AND PULO LASIA. 


Haleyon coromanda (| L.). 
Halcyon pileata (B.). 

Hypothymis abbotti (B. L.). 
Kittacincla melanura (B. L.). 
Graucalus babiensis (B.). 
Dissemurus brachyphorus (B. L.). 
Lamprocorax altirostris (B. L.). 
Eulabes robusta (B.). 

Ethopyga siparaja (B. L.). 
Diczeum trigonostigma (L.). 


JAK ISLANDS. 
BANGKARU, 


Malacopteron notatum. 
Hypothymis azurea 
Kittacincla malabarica. 
Eulabes robusta. 
Arachnothera longirostris. 
Athopyga siparaja. 


TUANGKU. 


Trena criniger. 

Pycnonotus plumosus, 
Pycnonotus simplex. 
Pycnonotus erythropthalmos. 
Anuropsis malaccensis. 
Cyanoderma fulviventris. 
Stachyris banjakensis. 
Malacopteron notatum. 
Chalcoparia singalensis. 
Hypothymis azurea. 
Orthotomus atrogularis?. 
Kittacincla malabarica. 
Hirundo gutturalis. 
Eulabes robusta. 
Arachnothera longirostris, 
Arachnechthra brasiliana. 
Athopyga siparaja. 
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TAPANULI BAY, INCLUDING PULO MANSALAR. 


Sphenocercus oxyurus. 
Butreron cape lei. 

Treron nipalensis. 
Treron fulvicollis. 
Halixetus leucogaster. 
Icthyophaga ichthyaétus. 
Spilornis bacha, 


Haliastur indus intermedius. 


Rhopodytes diardi. 
Merops philippinus. 
Pelargopsis gurial fraseri. 
Alcedo ispida bengalensis. 
Alcedo meninting. 

Halcyon coromanda. 
Haleyon puleata. 

Dichoceros bicornis. 
Anthracoceros convexus. 
Rhytidoceros undulatus. 
Anorrhinus galeritus. 
Chotorhea ch rysopogon. 
Chotorhea mystacophanes. 
Cyanops henricii. 
Mezobucco duvauceelii. 
Blythipicus porphyromelas. 
Meiglyptes tukki. 
Micropternus brachyurus. 
Thriponax javensis. 


BIRDS OF NORTHWEST SUMATRA—RICHMOND. 


Pyrotrogon duvauceli. 
Macropte TY comata, 
Cymbirh ynchus lemniseatus. 
Chloropsis cyanopogon. 
Trena criniger. 

Hemixus malaccensis. 

Tole olivacea. 

Euptilosus eutilosus. 
Microtarsus melanoce phalos. 
Tricholestes crin ige r. 


Pycnonotus plumosus, 


Pycnonotus, species (white iris). 


66 {leippe cinerea.’ 
Malacopteron magnirostre. 
Hypothymis azurea, 
Philentoma velatum. 
Rhinomyias pectoralis, 
Kittacinela yualabarica. 
Buchanga atra. 
Platylophus coronatus. 
Platysmurus le ucopte rus. 
Arachnothera flavigastra. 
Arachnothera chrysoge nys. 
Arachnothera modesta. 
Ethopyga siparaja. 
Chalcostetha pectoralis. 
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A REVIEW OF THE SYNENTOGNATHOUS FISHES OF 
JAPAN. 


By Davip Starr Jorpan and Epwin Cuaprn Starks, 


Of the Leland Stanford Junior Unive rsity. 


In this paper is given an account of those fishes of Japan belonging 
to the suborder of Synentognath’. The material examined belongs to 
the United States National Museum and to the Leland Stanford Junior 
University, most of it having been collected by Messrs. Jordan and 
Snyder during the summer of 1900. 


Suborder SYNENTOGNATHI. 


Lower pharyngeal bones fully united; second and third superior 
pharyngeals variously enlarged, not articulated to the cranium, send- 
ing processes forward; the fourth small or fused with the third. 
Vertebree numerous (45 to 70), the abdominal ones much more 
numerous than the caudal. Ventral fins abdominal, without spine, 
the rays more than five. Scapula suspended to the cranium by a 
post-temporal bone, which is usually simple, furcate in Belonide. 
Articular bone of lower jaw with a small supplemental bone perhaps 
corresponding to the coronoid bone. Parietal bones usually absent, 
when present much reduced, well separated by the supraoccipital. 
Supraclavicle small when present; no interclavicles. No mesocora- 
coid. Maxillary very close to premaxillary and sometimes firmly 
joined to it, the suture always distinct. Basis of cranium double in 
front, but without muscular tube. No adipose fin. Fins without 
spines. Lateral line concurrent with the belly, peculiar in structure. 
Air bladder usually large, without pneumatic duct. Intestinal tract 
simple, without pyloric ceca. This order is allied to the Haplomi on 
the one hand and to the Percesoces on the other, and, like these 
groups, it marks the transition from the soft-rayed to the spiny-rayed 
fishes. In their anatomical characters the Synentognathi most resem- 
ble the latter, but there are never spines in the fins, and the lower 
pharyngeals are united. The group is divisible into four closely 
related families, which have usually been regarded as divisions of one 
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family, Erocetide or Scombresocide. The remarkable differences in 
the pharyngeals seem to us to permit the division of the group into 
four families. 


(ovv, together; ¢v, witllin; yvaéos, jaw.) 


a. Third superior pharyngeal on each side scarcely enlarged, not longer than its 
anterior process, and armed with comparatively few (about 15) pointed teeth; 
fourth superior pharyngeal distinct on each side; lower pharyngeals united into 
a small linear plate, armed with small teeth; vertebree with zygapophyses; both 
jaws produced in a long beak in the adult (the upper short in the young); 
teeth in jaws strong, unequal; maxillaries firmly appressed to the premaxilla- 
ries; a distinct suture along the boundary; ‘‘coronoid’’ bone (attached to the 
articular) evident. Species carnivorous ...................-..-- BELONID»®, 1. 

aa. Third superior pharyngeal greatly enlarged, covered with bluntish, tricuspid 

teeth; fourth superior pharyngeal wanting or fused with the third; lower 
pharyngeals large, fused into a thick triangular bone with transversely con- 
cave surface, covered with blunt, tricuspid teeth; teeth in jaws always small, 
conic, or tricuspid; maxillary close to premaxillary, but not suturally joined 
to it, there being some open space between; coronoid bone small, but present; 
no canine teeth; no zygapophyses to the vertebree. 

b. Third superior pharyngeal solidly joined with its fellow to form an ovoid plate, 
which sends two processes forward; cleft of mouth narrow; the lower jaw 
usually produced; teeth of jaws tricuspid; herbivorous species. 

HEMIRAMPHID#, 2. 

bb. Third superior pharyngeals more or less closely appressed, but not united; 
species at least partly carnivorous. 

c. Dorsal and anal fins each with several detached finlets; cleft of mouth long, 

both jaws being more or less produced in a pointed beak; paired fins small. 

SCOMBRESOCID.®, 3. 

ec. Dorsal and anal without finlets; cleft of mouth short, the jaws not produced 

in a beak; pectoral fins more or less produced, forming an organ of flight. 

Exocetip®, 4. 


Family 1. BELONID.E. 
NEEDLE-FISHES. 


Body elongate, very slender, compressed or not, covered with small, 
thin scales. Lateral line very low, running as a fold along side of 
belly. Both jaws produced in a beak, the lower jaw the longer, very 
much the longer in the young, which resemble-Hemiramphus; max- 
illaries grown fast to premaxillaries; each jaw with a band of small, 
sharp teeth, besides a series of longer, wide-set, sharp, conical teeth. 
No finlets. Dorsal fin opposite anal, both fins rather long. Air blad- 
der present. Lower pharyngeals united to form a long, slender, nar- 
row plate, with flat surface, covered with small, pointed teeth; upper 
pharyngeals distinct, the third pair little enlarged, each with some 15 
moderate, unequal, pointed teeth (Zylosurus marinus); fourth pair 
well developed, with similar teeth, but without anterior processes. 
Vertebre numerous, with zygopophyses. Ovary single. Voracious, 
carnivorous fishes, bearing a superficial resemblance to the gar pikes; 
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found in all warm seas, sometimes entering rivers. Their habits are 
ordinarily much like those of the pike, but when startled they swim 
along the surface with extraordinary rapidity, often leaping above 
the water for short distances. When thus leaping the large species 


i of the tropics are sources of danger to incautious fishermen, sometimes 
. piercing the naked abdomen of the natives. Most of them are good 
5 2 


food-tishes, but the green color of the bones of the larger species often 

causes them to be avoided, for no good reason. 
a. Gill rakers wanting; no teeth on vomer; anterior rays of dorsal and anal elevated. 
Tylosurus, a 

1. TYLOSURUS Cocco. 
Tylosurus Cocco, ‘* Lettere in Giornale Sci. Sicilia, XVII,’’ 1829, p. 18 (can- 
train unperialis . 

Body elongate, very slender, not much compressed. Both jaws pro- 
longed into a beak the lower jaw somewhat the longer, much the 


longer in young fishes, the very young resembling //eméramphus. 
Each jaw armed with a band of small, sharp teeth, beside which is a 
series of longer, wide-set, sharp, conical, unequal teeth; no teeth on 
vomer or palatines. Scales small, thin; lateral line running along the 
side of the belly, becoming median on the tail. No finlets. Dorsal fin 


¥ 


more or less elevated anteriorly; caudal fin short, unequally lunated or 
forked; pectorals moderate; ventrals small, the latter inserted behind 
the middle of the body. Gill rakers obsolete. Bones usually more or 
less green. Size comparatively large. Species numerous. Voraci- 
ous fishes, chiefly American; one species crossing to Europe; some of 
them entering rivers. This genus differs from the Old World genus, 
Belone Cuvier, in the absence of gill rakers and of yomerine teeth. 
rvAos, callus: ovpa, tail: in allusion to the caudal keel, on which 

the genus was originally based, a character of little importance.) 
a. Dorsal rays about 25. 

}. Lateral line not forming a black keel on caudal peduncle. Posterior dorsal rays 





produced to form a rounded lobe as high or nearly as high as produced ante- 
rior lobe, these rays longest in the young. Jaws slender and long; upper jaw 
from anterior orbital rim 24 times longer than length of rest of head. 
schismatorhynchus, 2. 
bb. Lateral line extending on caudal peduncle, forming a low black keel. 
c. Jaws short and stout; upper jaw from anterior orbital rim 1% longer than rest 


= 


of head; posterior rays of dorsal elevated; size very large...... giganteus, 2. 

ce. Jaws slender and long; posterior rays of dorsal short; body scarcely com- 
presse a al a a Oe oe ke ai ee ee coromandelicus, 3. 

aa. Dorsal rays about 18; posterior rays of dorsal short. Body much compressed, 

| the width one-half the depth; caudal peduncle much compressed, without 


anastomella, 4. 
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1. TYLOSURUS SCHISMATORHYNCHUS (Bleeker). 
DATSU. 

Belone gracilis ScHLEGEL, Fauna Japonica, Poiss., 1846, p. 246, pl. cx, fig. 1; 
Nagasaki; not of Lowe, 1839, a species from Madeira.—BLEeKrr, Nieuwe 
Nalez., Japan, 1857, p. 116.—Nysrrom, Svensk. Vet. Akad. Handl., 1887, p. 44; 
Nagasaki. 

Mastacembelus gracilis BLEEKER, Ned. Tyds. Dierk., 1866, p. 111. 

Belone schismatorhynchus BuLEEKer, Nat. Tydschr. Ned. Ind., I, 1850, p. 95.— 
B.eeker, Verh. Gen., XXIV, 1866, p. 15.—Gtnruer, Cat. Fish, VI, 1866, 
p. 239; Mozambique, Zanzibar.—Isnikawa, Prel. Cat., 1897, p. 18; Boshu. 

Mastacembelus schismatorhynchus BLEEKER, Atlas Ichth. Ind. Belon., about 1870, 
p. 49; Java, Ternate, Nagasaki. 

Head from tip of upper jaw 44 to 44 in length; depth equals post- 
orbital part of head; dorsal 24 to 27; anal 25 to 27. 

Body very elongate and rather strongly compressed, the sides ver- 
tical and parallel. Dorsal and anal outlines parallel from head to 
dorsal. Jaws very slender and long; upper jaw from anterior orbital 
rim 24 times longer than rest of head. Premaxillary toward base con- 
stricted slightly and strengthened above by a mass of bone along the 
posterior fourth of the length, which ends in a point as viewed from 
above. Diameter of eye equals interorbital width and is contained 
2 to 24 in postorbital part of head. Top of head from above eyes 
to occiput smooth with a translucent cartilage-like tissue. Nostril an 
elongate, somewhat triangular pit containing a simple undivided 
papilla. Head apparently naked except a patch of scales above 
cheeks and another on top of head from eyes to base of mixillary. 

Pectoral equal to postorbital part of head or sometimes slightly 
longer. Ventrals inserted nearer the anterior margin of the eye than 
the base of the caudal by a distance equal to a diameter of the eye, 
their length twice the diameter of the eye. Anal placed well in 
advance of dorsal; the base of the sixth ray under the base of the first 
dorsal ray, the anterior part of anal strongly concave on its pos- 
terior margin. Distance of base of last anal ray from base of aux- 
iliary caudal rays 1} to 1} times the diameter of the eye; the last ray 
reaches a little over half this distance. Distance from front of anal 
to base of ventrals is contained 5 times in length from middle of eye 
to caudal base; the anal base exceeds this length by 14 times the 
diameter of the eye. Dorsal scarcely so strongly concave behind 
the anterior rays as anal; its longest rays are behind the middle. 
When fin is depressed the tip of eighth ray from the last reaches base 
of last ray. Distance between base of last dorsal ray and base of 
auxillary caudal rays equals diameter of eye; the depressed dorsal 
reaches five-sixths of this distance. Median caudal rays about half the 
length of longest rays of lower caudal lobe, which is a little longer 
than the upper. The lateral line is not at all produced as a keel on 
caudal peduncle. 
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Color in spirits: A bluish diffused lateral band follows the contour 
of back, running from the pectoral base to just above the middle 
of the caudal base, growing narrower posteriorly. Above lateral band 
the body is greenish or brownish; below uniformly bright silvery. 
Upper part of head dark, except translucent cartilaginous area; base 
of upper jaw black; head otherwise silvery. Distal half of pectoral 
black; outer rays and tips of ventrals dusky; anterior rays of anal 
dusky toward tips; dorsal blackish, except bases of anterior rays, the 
rays usually green; caudal dusky. 

Here described from specimens from Nagasaki 45 em. in length. 
Other specimens are from Wakanoura. 

(cxionua, split; Pp vyyxos, snout.) 


2. TYLOSURUS GIGANTEUS (Schlegel). 
OKIZAYORI (OFFSHORE NEEDLEFISH). 


? Belone indica Le Sueur, Journ. Ac. Nat. Sci. Phila., Il, 1821, p. 131; India. 

Belone gigantea ScuteGe., Fauna Japonica, Poiss., 1846, p. 245; Nagasaki.— 
BLeekeER, Ac. Soc. Indo-Nederl., III, Japan, p. 21. 

Belone annulata Cuvier and VaAcenciennes, Hist. Nat. Poiss., X VIII, 1846, p. 
447; Celebes, Friendly Islands, Seychelles, Pondicherry. 

Belone annulata Giénruer, Cat. Fish., VI, 1866, p. 240; Pinang, China.—Isn- 
KAWA, Prel. Cat., 1897, p. 18; Tokyo, Formosa. 

Mastacembelus annulatius BLEEKER, Atlas Ichth. Belon., 1870, p. 48; Java, Madura, 
3awean, Cocos, Sumatra, Singapore, Celebes, Pinang, Batjan, Ternate, 
Amboina, Gilolo. 

? Belone melanurus BLEEKER, Verh. Bat. Gen., X XII, 1849, p. 11. 

Belone cylindrica BueeKker, Verh. Bat. Gen., XXIV, 1851, p. 13. 

?Belone brachyrhynchus Bureker, Nat. Tyds. Ned. Ind.,VI, 1854, p. 61; Gilolo, 
young. 

Head from tip of lower jaw 3} in length; depth at ventrals 1} in 
postorbital part of head. Dorsal 23; anal 21. 

Body as wide as deep to within a short distance of dorsal, the 
interorbital space and head above gently convex. Jaws rather short 
and stout, the lower slightly the longer; their sides nowhere parallel 
but approaching rather rapidly to a point. Length of snout from 
anterior margin of eye equal to the distance from same point to middle 
of longest pectoral rays. Eye one-third of postorbital part of head, 
one-half of interorbital. Interorbital space with two low ridges, sepa- 
‘ated from each other by a space equal to two-thirds diameter of eye, 
impreceptibly diverging anteriorly. Between them are two narrower, 
shorter, parallel ridges separated by a space one-third of diameter of 
eye. Nostrils broad, triangular, containing a fleshy process divided 
into many folds. Cheeks entirely scaled; scales on top of head before 
eyes to base of premaxillary. 

Length of pectoral equals postorbital part of head and one-third 
eye. Length of ventrals contained 2} times in space between their 
base and front of anal. Insertion of ventrals midway between middle 
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of eye and base of caudal. Front of anal directly under front of dor- 
sal, its base shorter than that of dorsal by three-fourths diameter of 
eye, and equal to the distance between ventrals and anal. Outline of 
dorsal and anal deeply concave behind anterior rays. Anterior rays 
of the latter longer than those of dorsal. Base of the last anal ray 
distant from base of auxilliary caudal rays twice the distance from last 
dorsal ray to the corresponding caudal ray. Anterior dorsal rays 
longer than the long posterior dorsal rays. When dorsal is depressed 
the seventh from the last ray reaches to the base of the last ray and 
the tips of the last few rays barely reach the base of the auxiliary cau- 
dal rays. Caudal evidently forked, the lower lobe the longer. Lateral 
line strongly produced on caudal peduncle forming a keel. 

Silvery on sides and lower parts growing rather gradually greenish 
op back. Top of head and upper jaw black. <A long black blotch at 
edge of preopercle. Dentate margin of lower jaw black; head other- 
wise silvery. Inner face and posterior part of outer face dusky. 
Ventrals dark except inner rays. Anterior ray of anal dusky. Dor- 
sal and caudal blackish. Lateral line on caudal peduncle black. 

Here described from a single specimen from Nagasaki, 33 inches in 
length. 

A young specimen of this or some closely related species from 
Wakanoura differs in having the posterior rays of the dorsal length- 
ened to well beyond the base of caudal (when the dorsal is depressed), 
the caudal scarcely forked and with a black blotch at its base, the eye, 
of course, much larger and the general color much darker and without 
silvery pigment. It is but 12 em. in length. 

According to Bleeker the type of giganteus examined by him in the 
Leyden Museum is identical with annulatus. The name giganteus is 
apparently the earlier of the two, but ‘ndicus, about the pertinene e of 
which there is some doubt, is earlier than either. A species appar- 
ently identical with these occurs in Hawaii and in Samoa. 


3. TYLOSURUS COROMANDELICUS (Van Hasselt). 


Belone coromandelicus VAN Hasseut, Alg. Konst., 1823, p. 130; Coromandel, 
according to Bleeker. 

Belone timucoides DE Frrussac, Zool., 1823, p. 372, after Van Hasselt. 

Belone melanotus BLEEKER, Nat. Tyds. Ned. Ind., I, 1850, p. 94. —BLEEKEr, Verh. 
Genootsch., XXIV, 1851, p. 14.—GiinrHer, Cat. Fish., VI, 1866, p. 239; East 
Indies. 

Mastacembelus melanotus BLEEKER, Atlas Ichth. Ind. Belon., 1870, p. 47; Java, 
Singapore, Molucca, Celebes. 


Head 34 in length; depth exceeds postorbital part of head by one- 
fourth eye. Dorsal 25 or 26; anal 23 or 24. 

Body scarcely compressed. Head nearly flat between eyes. Jaws 
rather slender and long. Snout from anterior margin of eye equal to 
twice the distance from same point to edge of opercle. Eye one-half 








ee ae 


as ti aot we Oe 


i too am a 6 


—_— a 








g 
1 
' 
, 


— gee “ 


a 


NO. 1319. SOME JAPANESE FISHES—JORDAN AND STARKS. 531 


postorbital part of head, five-sixths of interorbital width. Interorbital 
rough, with longitudinal striations; a shallow groove along its middle. 

Length of pectoral equals depth at ventrals, or 2% in dorsal base. 
Length of ventrals contained 2? times in space between their base and 
front of anal. Ventrals inserted midway between caudal base and 
posterior third of eye. Anal a little in advance of front of dorsal, 
its base shorter than that of dorsal by the diameter of eye. Outline 
of dorsal and anal deeply concave behind anterior rays. Anterior 
rays of dorsal equal in length to those of anal. Base of last anal ray 
twice the diameter of eye distant from base of auxiliary caudal rays. 
Last dorsal ray three-fourths eye from auxiliary caudal rays. Pos- 
terior dorsal rays not much elongated; the longest scarcely as long as 
eye; the third ray from the last reaches base of last ray in reclined 
fin; the last ray reaches three-fifths the distance between its base and 
base of auxiliary caudal rays. Caudal not deeply forked, the lower 
lobe much the longer. Lateral line on caudal peduncle slightly raised 
to a keel which is black. 

Color in spirits: Greenish on back, silvery below; jaws and teeth 
yreen; pectoral dusky toward tips of rays; axil black; tips of front 
dorsal rays dusky, and dorsal black behind; tip of middle anal rays 
black; dorsal dusky. 

Here described from a specimen 78 em. in length from Tsuruga. 
Another specimen is in the collection from Yokohama. 

There is no other record of the species from Japan. It is apparently 
frequently taken in the East Indies. 

( Coromandelicus, from Coromandel. ) 


4. TYLOSURUS ANASTOMELLA (Cuvier and Valenciennes). 
DATSU. 

Belone anastomella Cuvier and VALENCIENNES, Hist. Poiss., X VIII, 1846, p. 446; 
China.—Ginruer, Cat. Fish., V1, 1866, p. 249; Shanghai, Japan, India.— 
IsHikAWA, Prel. Cat., 1897, p. 18; Tokyo.—SreinpAcHNER and D6DERLEIN, 
Fische Japans, IV, 1887, p. 37; Tokyo. 

Tylosurus anastomella JoRDAN and Snyper, Check List Fishes, Japan, 1901, p. 61; 
Yokohama. 

Belonia ciconia Ricnarpson, Ichth. China, 1846, p. 264; Canton, on a drawing 


by Reeves. 

Depth at ventral fins 1} in postorbital part of head, which is 94 in 
length from opercle to base of caudal. Dorsal, 18; anal, 23. 

Body compressed, the width a little less than half depth. Tips of 
jaws broken in all our specimens; upper jaw to eye at least 3$ from 
same point to base of caudal. Eye 3 in postorbital part of head, 
seven-eighths of interorbital width. Interorbital with a wide, shallow 
channel along its middle. Base of upper jaw not strengthened by a 
bony ridge, but outline of head evenly and slightiy concave from 
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occiput to tip of jaw. Nostril as broad as deep, triangular. Subor- 
bital space equal to depth of eye. Teeth rather slender; no teeth on 
palate. 

Length of pectoral 1} in postorbital part of head. Ventrals inserted 
midway between base of pectoral and base of caudal, their length two- 
thirds that of pectoral. Base of eighth anal ray under first dorsal ray. 
Base of anal slightly less than space between its first ray and ventrals. 
Anterior anal rays longer than those of dorsal, or 13 in postorbital part 
of head. Base of last anal ray one-half diameter of eye anterior to 
base of last dorsal ray. Space between last anal ray and auxiliary 
caudal rays equal to length of anterior anal rays. Base of dorsal 14 
in that of anal. Lower rays of caudal scarcely longer than upper 
rays; the caudal scarcely forked, lunate when fin is extended. Caudal 
peduncle compressed, without keel. 

Color in spirits: A narrow bluish silvery lateral band, following 
outline of back, runs from above pectoral to caudal base; above the 
back is abruptly brownish; below the sides and belly are uniformly 
bright silvery; top of head dark; a dark band along posterior upper 
part of preopercle; tip of pectoral dusky; axil colorless; dorsal and 
caudal dark. 

Here described from a specimen 70 cm. in length from Yokohama. 
Other specimens are from Tokyo, Matsushima, and Hakodate. It is 
not certain that the name anastomella is prior to ciconia, but the 
description is better. 

(avaoropuos, sharp mouthed.) 


Family I. HEMIRAMPHIDZ. 
HALF-BEAKS. 


Body elongate, more or less compressed, covered with large cycloid 
scales; upper jaw short, lower jaw various, sometimes much produced, 
the toothed portion at base fitting against the toothed premaxillaries; 
teeth equal, mostly small and tricuspid; maxillaries anchylosed to pre- 
maxillaries. Gill rakers long. Caudal fin rounded, or forked; if 
forked, the lower lobe the longer. Anal fin modified in the viviparous 
species (Zenarchopterus), unmodified in the others and usually similar 
to the dorsal; no finlets; air bladder large, sometimes cellular. Third 
upper pharyngeal on each side much enlarged, solidly united with its 
fellow to form an oval plate, with slightly convex surface and covered 
with blunt tricuspid teeth; this is about as large as the united lower 
pharyngeals, and fits into the concavity of the, latter; fourth upper 
pharyngeal wanting or grown fast to the third; lower pharyngeal 
large, thick, triangular, with concave surface. Vertebre about 50. 

Herbivorous fishes of the warm seas; mostly shore species; a few 
pelagic, a few confined to fresh water. They feed chiefly on green 
alge, and, like the related forms, swim at the surface, occasionally 
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leaping into the air. Size rather small, rarely exceeding a foot in 

length. The species are closely related to the flying fishes, and the 
two families apparently closely intergrade. 

a. Lower jaw acute, longer than upper, or more or less produced; teeth small; species 

oviparous, the anal fin in the male not modified, the caudal fin unequally lunate. 

b. Lower jaw produced in a long, pointed beak, usually longer than rest of head. 

Body moderately compressed; pectorals moderate; shore fishes. 
i c. Air bladder simple; sides of body more or less convex; ventrals inserted ante- 
oe A | a nn ee Hyporhamphus, 2. 


2. HYPORHAMPHUS Gill. 


Hyporhamphus Guu, Proc. Ac. Nat. Sci. Phila., 1859, p. 131, (tricuspidatus= 
unifasciatus). 


Body elongate, moderately compressed, the sides of body not ver- 
tical, but more or less convex; the dorsal outline parallel with that of 
the belly. Upper jaw short; lower jaw prolonged into a slender beak, 
bordered with membrane; this beak shorter in the young; premaxil- 
laries forming a triangular plate, the teeth of which fit against the 
toothed portion of the mandible; maxillaries joined to premaxillaries. 

| Teeth feeble, mostly tricuspid. Gill rakers rather long. Head cov- 
ered above with large, shield-like scales. Scales large, deciduous. 
No finlets; caudal fin more or less forked, the lower lobe the longer; 
dorsal and anal similar, opposite each other, not modified in the males; 
last ray of dorsal usualiy short; ventrals small, inserted well forward, 
nearly midway between opercle and base of caudal. Oviparous. Air 
bladder large, simple, not cellular. Young with the lower jaw short. 
Sides usually with a distinct silvery band, as in Atherina. Species 
numerous in all warm seas, going in large schools, but usually re- 
maining near shore, feeding chiefly on green alge. Size comparatively 
small, 
(v0, below; p audos, beak.) 


a. Front of anal not behind front of dorsal. 


b. Anal and dorsal opposite each other; scales 106....................--sajori, 5. 
bb. Anal slightly in advance of dorsal; scales 70..............-..---- kurumeus, 6. 
aa. Front of anal under middle of dorsal... ........... 2.2200. 222 eeeeee japonicus, 7. 





5. HYPORHAMPHUS SAJORI (Schlegel). 
SAYORIL. 


Hemiramphus sajori Scutecet, Fauna Japonica, Poiss., 1846, p. 246, pl. cx, fig. 2; 
Nagasaki.—B.eeker, Verh. Bat. Gen., 1853, X XV; Japan, p. 116; Nagasaki.— 
Ginrner, Cat. Fish., VI, 1866, p. 265 (copied ).—SreinpAcHNER and DépeEr- 
LEIN, Fische Japans, IV, 1887, p. 38; Tokyo.—IsHrkawa, Prel. Cat., 1897, 
p. 18; Tokyo, Toshima. ; 

Hemiramphus occipitalis Gitu, Proc. Ac. Nat. Sci. Phila., 1859, p. 148; young 
specimen from Shimoda. 


Head from tip of upper jaw 4¢ in length; depth 12. Dorsal 16; 
anal 17; scales 106. Eye 2 in postorbital part of head. 
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Body not much compressed. Mandible not extremely elongate, its 
length from posterior angle of mouth equal to distance from same 
point to base of pectoral. Upper jaw a little longer than wide. Gill 
rakers slender, the longest half the diameter of eye, 8+21 in number. 

Top of head and tip of upper jaw scaled to tip, the scales more 
imbricated than in //. kurwmeus. Sides of mandible with scales; 74 
scales in a median row on back between dorsal fin and occiput. 

Dorsal and anal opposite to each other and of about the same length; 
base of dorsal equal to distance from tip of upper jaw to posterior of 
eye. Ventrals inserted midway between anterior margin of eye and 
tips of median caudal rays. Length of pectoral equals postorbital 
part of head and half eye. Lower caudal lobe the longer, as long as 
base of dorsal. The middle rays not quite twice the diameter of eye. 

Color in spirits: Brownish above, silvery below lateral stripe; scale 
pouches outlined with dark-brown dots on back. Sides of head sil- 
very; mandible black; top of head and upper jaw dusky or black; 
lateral stripe distinct, widest under front of dorsal, outlined above by 
a dusky stripe. Dorsal and caudal dusky, other fins colorless. 

Here described from a specimen 25 cm. in entire length from 
Aomori. 

The young of this species agree very well with Dr. Gill’s description 
of //. occipital’s (which was taken from a specimen 4 inches in length) 
except that his specimen is alleged to have fewer anal rays and 2 or 3 
fewer dorsal rays. Owing to the small size of his type, a mistake of 
this sort might easily be made. No species other than HZ. sajari has 
been recognized along the coast of Hondo. Specimens were col- 
lected in salt water at Nagasaki, Matsushima, Aomori, Same, Tokyo, 
Misaki, Wakanoura, Kobe, and Hakata. It is one of the commonest 
fishes of Japan, much used for food. 

(sayor?, the vernacular name. ) 


6. HYPORHAMPHUS KURUMEUS Jordan and Starks, new species. 


Head from tip of upper jaw 5 in length; depth 10 to11. Dorsal 15 
or 16; anal 17 or 18; seales 70. 

Body not much compressed, the depth appearing greatest just behind 
opercles. Lower jaw from tip of upper half length of head; upper 
jaw slightly longer than wide. Teeth in upper jaw in a straight band 
at extreme sides, becoming broader anteriorly; those in lower jaw in 
a band narrower than the band at front of upper jaw and becoming 
narrower anteriorly. Eye equal to interorbital space, and contained 
twice in postorbital part of head. Gill rakers slender, scarcely as long 
as pupil, 7+19 in number. 

Scales on top of head extending to snout. They are scarcely imbri- 
cated, circular, and with concentric striations, which form complete 
circles; similar scales on sides of mandible; from 47 to 50 scales in a 
median series on back between occiput and front of dorsal. 
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Pectoral rather slender and pointed, its length equal to eye and post- 
orbital part of head. Anal beginning slightly in advance of dorsal. 
Base of dorsal equal to head from anterior edge of preorbital. The 
tip of the last dorsal ray when declined reaches to within a distance 
equal to the diameter of the eye of the base of the upper caudal rays. 
The ventrals are inserted midway between the base of the caudal rays 
and a point at the middle of opercle. The lower lobe of the caudal is 
the longer; its length equals that of pectoral, and is two-thirds the 
diameter of the eye longer than the upper lobe. The caudal is not 
deeply forked, the middle rays equal the postorbital part of the head. 

No silvery pigment remains upon the body except along the lateral 
stripe, which is very conspicuous, much broader posteriorly than ante- 
riorly, and bordered above by a dark line; back sparsely covered with 
small dark brown points, which sometimes outline the scale pouches; 
they usually arrange themselves in three lines medially along the back; 





Fig. 1.—HYPORHAMPHUS KURUMEUS. 


opercles bright silvery; top of head and upper jaw dusky, with black 
dots; a black blotch on mandible below maxillary: process of mandi- 
ble jet black; fins all colorless except caudal, which is dusky. 

This species differs from //. ‘ntermed/us (as described by Dr. Giin- 
ther) in having a slightly shorter anal, smaller eye, more anterior ven- 
tral, and pectoral not ** blackish.” 

This is a fresh-water species. Numerous specimens were taken in 
the Chikugo River at Kurume, in the province of Chikugo, island of 
Kiusiu, 

The type is 175 mm. in entire length and bears the number 7126 
Ichthylogical collections, Leland Stanford Junior University Zoolog- 
ical Museum. 

Dr. Ishikawa further records //yporhamphus dussumiert (Cuvier and 
Valenciennes) from the Riukiu Islands. In this species of the Indian 
Ocean the dorsal and anal are nearly scaleless and the ventral midway 
between the head and the base of caudal. Sides with a silvery band. 
D. 15; A. 14. Scales 52. 


7- HYPORHAMPHUS JAPONICUS (Brevoort.) 


Hemirhamphus japonicus Brevoort, Perry’s Exp. Japan, 1856, p. 280; Loo Choo 
(Riukiu) known from a figure only. 


Tip of lower jaw to edge of opercles 3 times in length from same 
point to center of margin of caudal. Tip of upper jaw to edge of 
opercles half of last, or 6 times in total length. Height of head or 
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body 9 times, and origin of dorsal to center of caudal a little less than 
one-fifth of length. Origin of anal to center of caudal 7 times and to 
origin of ventrals 33 in total length. Lower lobe of caudal 6} times in 
same distance; upper lobe one-third shorter and much narrower. Eye 
24 in depth. Head and beak strong and stout. Body of equal height 
as far as ventrals. Pectorals pointed and equal to height of body in 
length. Ventrals with emarginate border, first and last ray of equal 
length. Dorsal with first ray nearly as long as height of body, with 
emarginate border, and last rays quite short. Anal beginning under 
middle of dorsal, and resembling it in form, but smaller. Caudal 
so deeply forked that it appears separated into two distinct lobes. 
Lower lobe longest and broadest, both pointed. Scales large, appear- 
ing to resemble those of //yporhamphus commersonii. 

Color bluish, darkest on back, lighter below. <A tinge of green on 
sides and upper lobe of caudal. A narrow strip of green on middle 
of sides reaching from pectoral to caudal, with a broader stripe of 
pale silvery blue, tinged with greenish, bordering it on each side. 
Lower jaw dark indigo blue toward the tips, lighter toward the head. 
Fins all pale bluish, caudal dark dusky blue. Scales on back appear 
to have darker on their margins. (Brevoort.) 





This species has not been seen since the drawing was made from 
which Brevoort compiled his description. His type was from Nafa, in 
the Riukiu Islands (Okinawa). The species is very doubtful and may 
not differ from Z/. sajori. 


Family II]. SCOMBRESOCIDZ. 


Body elongate, compressed, covered with small, thin, deciduous 
scales, the general aspect being that of a mackerel. Both jaws in the 
adult more or less prolonged, forming a slender beak, the upper jaw 
always the longer: teeth very feeble, pointed; maxillaries joined fast 
to premaxillaries, pectoral and ventrals small; dorsal and anal low, 
similar to each other, each with 4 to 6 detached finlets, as in the Scom- 
bride; gill rakers numerous, long and slender. Pharyngeal bones 
essentially as in Hirvcetus; fourth upper pharyngeal on each side 
wanting or fused with the third; third pharyngeal greatly enlarged, 
separate from its fellow, covered with tricuspid teeth; second with 
simple teeth; first toothless; lower pharyngeals united, forming a 
triangular bone with concave surface, covered with tricuspid teeth; 
into the hollow of this bone the upper pharyngeals fit. Species few; 
pelagic fishes, swimming close to the surface in large schools in tem- 
perate regions. They bear strong analogical resemblances to the 
mackerels in form, color, and habits, as well as in the dorsal and 
anal finlets. The significance of this resemblance is unknown. 


a. Jaws produced in a short beak, about half-length of rest of head... ~.Cololabis, 3. 
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3. COLOLABIS Gill. 


Cololabis G1Lu, Proc. U. 8. Nat. Mus., X VITI, 1895, p. 176.—Jorpan and EvERMAN, 
Fishes North and Middle Amer., I, 1896, p. 726 (brevirostris. ) 

This genus is close to Scombresox, differing chiefly in the very short 
beak, the upper jaw, even in the adult, not being at all produced, and 
the lower jaw having only a short flexible tip. This genus represents 
the immature state of Scumbresow. 

(odds, defective, curtailed; Aafis, forceps.) 


8. COLOLABIS SAIRA (Brevoort). 


SAMMA. 


Scombresox saira BREvoort, Perry’s Exp. to Japan, 1856, p. 281, pl. vn, fig. 4 (on 
a drawing).—IsHikawa, Prel. Cat., 1897, p. 18; Tokyo. 

Scombresox saurus Nystrom, Svensk. Vet. Akad. Handl., 1887, p. 46; Nagasaki, 
not of Walbaum. 


Head, including tip of lower jaw, 44 in length; depth 73. Dorsal 10 
to 12—V or VI (rarely VI); anal 12 to 14—VI or VII; scales 120. 

Body elongate and much compressed, the width of head 14 the 
diameter of eye. Eye placed exactly between tip of mandible and 
edge of opercle, its diameter contained 24 in snout. Teeth extremely 
small, in a single scattered row on edge of jaws, sometimes not evident. 
Maxillary produced to a sharp point; as viewed from above it is as 
long as broad. Mandible projecting to a short point, which enters 


| upper profile when mouth is closed. Interorbital width equals diam- 
eter of eye, opercle and subopercle together forming a broad plate 


continuous on lower outline with that of the rest of head and ending 
behind in a blunt right angle. Gill rakers slender and numerous, as 
long as three-fifths the diameter of eye, 27 on lower part of arch. 
Gill slit not open above upper ray of pectoral. Top of head to tip of 
upper jaw with scales. One or two specimens show slight traces of 


large scales on opercles, cheeks, mandible, and preorbital. Usually, 
however, no trace remains, and in none of our numerous specimens 
| are there any scales remaining in this region. Seales on body cadu- 
cous, about #0 in a median row between occiput and dorsal. Pectoral 
L short and broad, the lower rays growing rapidly shorter, its length 
twice diameter of eye. Ventrals inserted midway between base of 
caudal and middle of eye. Front of anal half the diameter of eye in 
advance of dorsal. Dorsal and anal finlets connected to body by an 
extremely thin delicate membrane which is usually broken and not 
evident, but through our large series it has been found with each 

finlet but the last. 
Color in spirits abruptly silvery on lower half of body, above which 
is usually a bluish silvery lateral band nearly as wide as eye. Back 
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above lateral band abruptly slaty blue. Top of head to tip of upper 
jaw dark. Dorsal, caudal, and inner surface of pectoral dusky. Base 
of pectoral dusky. Other fins colorless. 

Here described from numerous specimens 15 to 18 em. in entire 
length, from Awa, obtained from Yonekichi Koneyama, a local nat- 
uralist. 

Other specimens are from Otaru, Aomori, and Hakodate, the longest 
29 em. in length. It is locally known as Samma. The name Sacra 
(Sayor?) is used only for /Iyporhamphus. Although not recognized 
by any author except Ishikawa since Brevoort, the species is common, 
running in large schools in sheltered bays from Tokyo northward. 
Nystrom’s Scombresox saurus with shorter snout (**mendre ut dragen 
nos”) is evidently Cololabis sa‘ra. The figure of Brevoort does not 
show correctly the number of finlets, which are 6 or 7, as in Scombresoa 
saurus. The rare Californian species, Cololabis brevirostris, is close to 
Cololabis saira. 


(Sacra |Sayori|, Japanese name of /lyporhamphus.) 
Family IV. EXOCCETIDZ. 
FLYING-FISHES. 


Body oblong or elongate, covered with cycloid scales, which are 
rather deciduous. Lateral line running very low, along the sides of 
the belly. Head more or less scaly, with vertical sides. Mouth mod- 
erate, terminal, the jaws not prolonged into a long beak. Premaxil- 
laries not protractile, hinged at base mesially; margin of the upper 
jaw chiefly formed by the premaxillaries; the short maxillaries enter- 
ing the lateral margin; maxillary free from the premaxillary, its edge 
slipping under the front of the preorbital. Dentition various, the 
teeth small and weak. Dorsal fin without spines, inserted on the 
posterior part of the body, opposite the anal and more or less similar 
to it; ventrals abdominal, of several soft rays, inserted posteriorly; 
pectoral fin inserted high, used as an organ of flight; shoulder girdle 
and pectoral muscles very strong; caudal fin forked, the lower lobe 
the longer. No finlets. Vent close in front of anal. Nostrils large, 
double, near the eye. Lower pharyngeals enlarged and fully united, 
forming a large, transversely concave plate, covered with large, close- 
set, blunt, tricuspid teeth; third upper pharyngeal greatly enlarged, 
not united with its fellow, both covered with large, blunt, tricuspid 
teeth; fourth superior pharyngeal wanting in the adult (probably 
coossified with the third; vertebyee without zygapophyses. Gill mem- 
branes not united, free from the isthmus. Pseudobranchize hidden, 
glandular. Gill rakers various. Gills 4,a slit behind the fourth. Air 
bladder very large, not cellular, so far as known, and extending far 
backward among the hemapophyses of the caudal vertebra. Vertebree 
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about 50. Intestinal canal simple, without cceca. Carnivorous or 
herbivorous. Abounding in all warm seas, mostly pelagic, swimming 
near the surface, and skipping or sailing through the air, sometimes 
for considerable distances. 
a. Roof of mouth nearly toothless; pectoral and ventral fins very long, both used as 
organs of flight. 
}. Anal fin long, its base about equal to that of dorsal, its rays 11 or 12. 


Exvonautes, 4. 
bb. Anal fin short, notably shorter than dorsal, its rays 9 or 10...... Cypsilurus, 5. 


4. EXONAUTES Jordan and Evermann. 


Exonautes JORDAN and EverMann, Check List Fishes N. Amer., 1896, p. 322 


(exsiliens. ) 
This genus includes those flying fishes having both pectoral and 
ventral elongate and the anal fin about as long as the dorsal fin, of 11 
or 12 rays. 
Species numerous, smaller in size than those of Cypselurus, although 
larger than those of Hvocwtus proper. 
(eGo, out of; vavrns, swimmer.) 


9. EXONAUTES BRACHYCEPHALUS (Giinther). 


Exocatus brachycephalus GUNTHER, Cat. Fish., V1, 1866, p. 297; China.—LiTKen, 
Vid. Med. Nat. Foren, 1876, pp. 110, 405. 
Head, 44 in length; depth, 64. Dorsal, 11; anal, 12; scales, 49. Eye, 
3} in head. 
Snout short, 14 in diameter of eye; interorbital space broad, its 
width a little greater than diameter of eye; supraorbital region pro- 





Fic. 2.—EXONAUTES BRACHYCEPHALUS. 


truding on each side, making interorbital concave; maxillary reaching to 
just below anterior margin of eye. Thirty-four scales on a median line 
of back before dorsal. Lateral line forming a more than usually con- 
spicuous ridge along lower sides of belly. Pectoral reaching to tip of 
declined anal ray; its first ray contained 2} times in entire fin and 
exceeding the head in length by a distance equal to the diameter of 
the eye. The outer half of the divided second ray fails to reach the 
tip of the third or largest ray by a distance equal to eye and snout; 
the inner half extends nearly to the tip of the third. Ventrals inserted 
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midway between the base of the caudal and the posterior margin of 
the eye; they reach slightly past the tips of the pectorals. The 
inner part of the second ray and the outer part of the third protrude ~ 
beyond the tips of the other rays and form a sharp angle. The outer 
rays of the ventrals are not graduated. The first or outer ray is 
scarcely over a third as long as the longest part of the second. 

Color in spirits a clear light brown above, silvery below. The 
membrane of the pectoral is dark brownish, without spots or mark- 
ings. The rays on the outer side are silvery, making the fin appear 
silvery when closed. Ventrals brown like pectorals, with the inner 
and outer ray very light. Anal colorless and dorsal colorless, except 
for a small dark brown spot at tips of fifth and sixth rays. Caudal 
dusky. 

Here described from a small specimen from Misaki, presented by 
the Imperial University of Tokyo. It is 13 em. in length. It is 
probably rare in Japan, drifting northward in the warm current, or 
Kuro Shiwo. It was originally described from China. It has been 
identified, probably incorrectly, with the European species, Zzonautes 
rondeleti. 

(Bpaxus, short; Ke¢ahy, head.) 


5. CYPSILURUS Swainson. 


Cypsilurus Swanson, Classification Fishes, etc., II, 1839, p. 296 (nuttalli, based on 
young with barbels). 


Body elongate, broad above, somewhat compressed. Head short, 
blunt, narrowed below. Mouthsmall. Jaws very short, about equal. 
Chin without barbel in the adult, often with one or two long fragile 
barbels in the young. Maxillaries not joined to the premaxillaries. 
Teeth very feeble or wanting. Eyes large. Gill-rakers moderate. 
Scales large, deciduous. No finlets. Dorsal fin short, opposite anal, 
which is shorter than dorsal, of nine or ten rays. Caudal widely forked, 
the lower lobe the longer. Pectoral fins very long, reaching past the 
beginning of the anal, and serving as organs of flight, their great size 
enabling the fish to sustain themselves in the air for some time. Ven- 
tral fins large, posteriorly inserted, also used as organs of flight. Air 
bladder very large. No pyloric ceca. Species numerous in all warm 
seas, living mostly in the open water and swimming in great schools. 
The species are largely cosmopolitan and are the largest of the flying 
fishes. 

(cupédos, swallow; ovpa, tail.) 

a. Second pectoral ray divided. 

b. Ventrals pale or slightly dusky. 

c. Pectoral fins unspotted, reaching nearly to end of dorsal: D. 13. A. 9; 
agoo, 10. 
cc. Pectoral fins spotted with black; anal pale; scales, 42 pecilopterus, 11. 


bb. Ventrals mostly jet black; anal black posteriorly; fins all dark: D.12. A. 9. 
hirundo, 12. 
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10. CYPSILURUS AGOO (Schlegel). 
TOBI-NO-UWO (FISH OF FLIGHT:) TOBISUWO (FLYING-FISH): AGU. 
Exocetus agoo Scuurcet, Fauna Japonica, Poiss., 1846, p. 247; Nagasaki, from 
a drawing.—Isuikawa, Prel. Cat., 1897, p. 18; Tokyo. 
Cypselurus agoo JonpDAN and Snyper, Check List Fishes of Japan, 1901, p. 60; 
Yokohama. 
Exocetus déderleini Steinpacuner, Fische Japans, [V, 1887, p. 38; Tokyo. 
Cypselurus déderleini Jonvan and Snyper, Check List, 1901, p. 60; Yokohama. 

Head, 44 in length; depth, 5$ to 64. Dorsal, 13 or 14; anal, 8 or 9; 
scales, 52; eye, 3} to 34 in head. 

The depth of head and body is very variable; in some specimens the 
opercle is broadly rounded; in others it slants upward and backward 
more obliquely and has a slight flap. Between these extremes there 
are all intermediate conditions. 

The pectoral reaches in the shortest examples nearly or quite to 
the base of the last dorsal ray; in the longest to the tips of the last 
declined dorsal ray. The simple upper ray is contained about 14 
times in the length of the entire fin. The second ray is branched, its 





Fic. 3.—CYPSILURUS AGOO, 













lower branch the longer, and reaches to within from 1 to 2 times the 
diameter of the eye to the tip of the third or longest ray. The suc- 
ceeding rays rapidly and uniformly diminish in length to the ninth 
ray, and thence more rapidly to the last. 

The ventrals reach from slightly beyond the middle to the end of 
the anal base. The base of the dorsal is contained from 1} to 14 in 
head; that of the anal, 24 to 23. 

Color in spirits slaty brown on back, shading to silyery on lower 
parts of head and body; when scales are lost, as in most of our speci- 
mens, the color is bluer and the edges of the scale pouches are con- 
spicuously dark. The maxillary is dusky; a dark band is on eye 
around and above upper part of iris. The ventrals are white on lower 
surface, on upper either white or slightly dusky along the outer rays; 
nearly always the base of the first ray is dusky. In the closed pecto- 
ral the upper rays to their tips appear lighter than the median rays, 
which grow gradually darker to black toward their tips. The mem- 
brane is bluish black, fading out below and colorless between lower 

. ays. Color in life metallic bluish above. 
Proc. N. M. vol. xxvi—02——37 
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The above description is taken from specimens 10 to 12 inches long 
from Nagasaki. 

Numerous specimens were collected at Tsuruga, Nagasaki, Tokyo, 
Myiako (north of Sendai), Hiroshima, Hakata, Onomichi, and Aomori. 

It is the common flying-fish or Tobis-Uwo of Japan, abundant all 
along the coast inthe summer. It is subject toa number of varia- 
tions, but all specimens examined by us seem to belong to one species. 
Exocetus diderleini is evidently identical with Cypsilurus agoo. 

(agu, a vernacular name, now rarely used.) 


11. CYPSILURUS PCECILOPTERUS (Cuvier and Valenciennes). 


Exocetus pecilopterus Cuvier and VALENCIENNES, Hist. Poiss., XIX, p. 112, 
pl. pcx1; New Britain.—GtnTuer, Cat. Fish., VI, 1866, p. 291; Formosa. 
Exocetus, sp. No. 309, IsHikawa, Prel. Cat., 1897, p. 18; Hakodate. 


A specimen in the Imperial Museum at Tokyo is probably referable 
to the above species. The following notes were taken on this specimen: 

Scales 42, 24 before dorsal; anal short; head flattish above; body 
rather plump; pectoral reaching to middle of dorsal, its second ray 
divided; dorsal low; ventrals reaching past front of anal. 

Color: Ventrals dusky behind, perhaps faded; dorsal unspotted; 
pectorals profusely and coarsely spotted with black, the spots unequal. 
According to Giinther the dorsal has 12 or 13 rays, the anal 9, the dis- 
tance from first dorsal ray to first of caudal being much greater than 
length of head. 

Described from a stuffed specimen, 10 inches in length, taken at 
Hakodate. It is questionable whether this species is really identical 
with C. pecilopterus, but no other described species agrees as well. 

(zo1k1A0s, variegated; 77€p0r, fin.) 


12, CYPSILURUS HIRUNDO (Steindachner.) 


Exocetus hirundo SternpACHNER, Ichthyol. Mittheil., VIII, 1866, p. 482, pl. rv, 
fig. 2; Hongkong. 


Head 43 in length; depth 63. Dorsal 12; anal 9; scales about 53. 

Body not compressed, about as wide as deep, the head short, widest 
at a level with upper edge of pupil; its width equal to distance from 
edge of opercle to middle of eye. Eye two-fifths longer than snout, 
contained 1} times in postorbital part of head. Lower jaw project- 
ing, the tip injured in our specimen and the barbels missing. The 
interorbital space is wide and shallowly concave, its width a little 
greater than the diameter of the eye. Snout short and broad at the 
anterior margin of the eyes; its width is three-fifths of its length. 

The pectoral reaches to under the seventh or eighth dorsal ray. Its 
upper ray is undivided and is contained 2? times in the length of head 
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and body. Itssecond ray is divided, the under ray the longer, reaching 
to within a diameter of the eye of the tip of the third or longest ray. 
The ventrals reach to the base of the lower caudal rays. Their base 
is midway between their tips and the edge of the opercle; three or 
four of its outer rays grow gradually shorter; the outer one is twice 
the diameter of the eye in length. 

Color in spirits light brown on back, abruptly silvery on head and 
hody below the level of middle of eye. The maxillary is dusky and 
the suborbital and opercular regions are dusky with points of brown 
over the silver. The pectoral is jet black, changing to white on the 
lower rays. The ventrals are colored like the pectoral and with lighter 
inner rays. The dorsal is dusky toward the ends of the rays. The 
posterior fourth of the anal is abruptly black. The caudal has two 
dusky spots, which appear in Dr. Steindachner’s plate of this species 
as the interspaces between two white spots. The caudal peduncle is 
dusky above. 

This description is taken from a specimen 10 cm. in length from 
Wakanoura. 

A small specimen, 35 mm. in length, differs in having the pectoral 


reaching only to below the third dorsal ray. At the symphysis is a 
wide, flat, triangular barbel, which is very slightly trifid at its lower 
margin. 


This species is apparently identical with Zxvocatus hirundo described 
and figured from Hongkong. It is not yet recorded from elsewhere. 
(hirundo, swallow.) 


SUMMARY. 
Suborder SYNENTOGNATHI, 
Family |. BeLonip®. 
l. Tylosurus CC cco. 
1. schismatorhynchus (Bleeker); Nagasaki, Wakanoura. 
2. giganteus (Schlegel); Nagasaki, Wakanoura. 
3. coromandelicus (Van Hasselt); Tsuruga, Yokohama. 
4. anastomella (Cuvier and Valenciennes); Yokohama, Tokyo, Matsushima Bay, 
Hakodate. 
Family Il. Hemrrampnip#. 
2. Hyporhamphus Gill. 
5. sajori (Schlegel); Aomori, Matsushima, Tokyo, Misaki, Wakanoura, Kobe, 
Hakata, Nagasaki. 


6. kurumeus Jordan and Starks; Chikugo River at Kurume. 
. japonicus ( Brevoort). 
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Family III. ScomBresocip2. 
3. Cololabis Gill. 
8. saira (Brevoort); Awa, Aomori, Hakodate, Otaru. 
Family IV. Exoccerip. 
4. Exonautes Jordan and Evermann. 
9. brachycephalus (Giinther); Misaki. 
5. Cypsilurus Swainson. 


10. agoo (Schlegel); Aomori, Tokyo, Miyako in Rikuzchu, Tsuruga, Nagasaki, Hiro- 
shima, Onomichi, Hakata. 

11. pecilopterus (Cuvier and Valenciennes); Hakodate. 

12. hirundo (Steindachner); Wakanoura. 











NOTES ON THE OSTEOLOGY AND RELATIONSHIP OF THE 
FOSSIL BIRDS OF THE GENERA HESPERORNIS HAR- 
GERIA BAPTORNIS AND DIATRYMA. 


By Freperic A. Lucas, 


Acting Curator, Section of Vertebrate Fossils. 


Our knowledge of the few Cretaceous birds that have been discov- 
ered in North America is very imperfect in spite of Professor Marsh’s 
memoir on the Odontonithes; their origin and many points of their 
structure are still unknown and their relationship uncertain. By the 
kindness of Professor Williston, | am able to adda little to our knowl- 
edge of the structure of //esperornis gracilis and Baptornis advenus, 
whilé the acquisition of a specimen of //esperurnis regalis, by the 
United States National Museum, enables me to add a few details con- 
cerning that species. 


CRANIUM OF HESPERORNIS GRACILIS. 


The example of //esperornés gracilis belongs to the University of 
Kansas, and comprises a large portion of the skeleton, including the 
skull. Unfortunately the neck was doubled backward, so that the 
skull lay against the pelvis, while portions of dorsal and sternal ribs 
had become crushed into and intimately associated with the cranium, 
so that it was impossible to make out the shape of the palatal bones, 
provided even they were present. This was particularly unfortunate, 
as information as to the character of the palate of the toothed birds is 
greatly to be desired. Theoretically, the arrangement of the bones of 
the palate should be somewhat reptilian, or, if the struthious birds are 
survivals, the palate of such a bird as Hesperornis should present some 
dromeognathous characters. But, as was pointed out by D’Arey 
Thompson, the skull of //esperornis regalis, as described and figured 
by Marsh, differs. very considerably from that of an ostrich, and the 
present specimen emphasizes or adds to the differences already noted. 
The presence of depressions for supraorbital glands and the size of the 
sagittal and lambdoidal crests neither denotes affinities with grebes 
and loons nor separation from struthious forms, since these characters 
are associated with aquatic and predatory habits and have no morpho- 


logical value. 


PrRoceepines U. S. NATIONAL Museum, VoL. XXVI—No. 1320. 
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Owing to the crushed condition of the smaller bones and presence 
of numerous fragments of other parts associated with the craniun, it 
has proved impossible to ascertain the exact arrangement of the palatal 
bones, although it is apparent that this was quite different from that 
found among existing birds, either the Dromeognathe or Eurhipi- 
dure. While the head of the quadrate is-undivided, the body of the 





Fic. 1.—INTERNAL AND EXTERNAL ASPECT OF LEFT QUADRATE OF Hesperornis gracilis, x 1}. 


bone is slender and not overlapped and held in by a descending process 
of the squamosal; and these are important characters, especially the 
latter. The short, heavy quadrate of the Dromeognathe, locked in 
by the squamosal so as to be practically immovable, is a decidedly 
reptilian feature, eminently characteristic of the group and widely at 
variance with the conditions found in Hesperornis. The ascending or 
lachrymal process of //esperornis gracilis is very long, quite unlike 
that of /lesperornis regalis as 
described and figured by Pro- 
fessor Marsh.“ Just at its 
junction with the body of the 
quadrate there isa very evident 
articulation for the pterygoid. 

The pterygoid has much the 





Fic. 2.—SUPERIOR AND INFERIOR VIEWS OF RIGHT Same general shape as that of 
PTERYGOID OF Hesperornis gracilis 1}. pl, ARTIC Lh S) rornis Ve galis, but differs 
commie pram tgeliieme 

is a small, flat bone, roughly 
rhomboidal in outline and with three articular surfaces, for the quad- 


RATE; &, ARTICULATION OF SPHENOID, 


rate, basisphenoid, and palatine, as indicated on the accompanying 
figures. The most important of these is an elliptical facet at right 
angles to the body of the bone, for this is considered to be the 
facet for articulation with the basisphenoid, and this is connected with 
the question of the presence or absence of basipterygoid processes. 
The entire under surface of the skull is considerably cracked and com- 


«Dr. Beecher, who has kindly examined the Yale specimen, the original of Pro- 
fessor Marsh’s figure, writes me that the process was naturally short and not the 
result of any breakage of the superior margin. 
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pressed, and at first sight there appeared to be no surface for articu- 
lation with the facet just mentioned. Close inspection, however, 
showed on the left side an apparent articular face of the proper size 
to receive the flat, articular portion of the pterygoid, though not pro- 
jecting above the general level of the sphenoid. The basisphenoid of 
Hesperornis has thus absolutely nothing of the cruciform shape, due 
to the large, projecting basipterygoid processes, so eminently charac- 
teristic of the Dromeognathe. 

Among the Dinornithide, Emeus, and Meionornis have compara- 
tively short basipterygoids, but even in these birds the processes 
project markedly above the level of the basisphenoid, while in Hes- 
perornis this bone was in appearance not unlike the corresponding 
region of a loon, or penguin. The third articulation on the pterygoid 
would be for the palatine, but it is not easy to imagine the shape of a 
palatine that would fit such a surface and accord with the rest of the 
bones. The bone considered as a palatine by Professor Marsh is long 
and slender, with an articulation indicated on one side at about one- 
third the length of the bone; a somewhat similar, though imperfect, 
bone is present in the specimen of //es- 
perornis regalis belonging to the United 
States National Museum, but neither of 
these seems adjustable to the present 
pterygoid. In the present instance the 
pterygoid lay immediately over the left 
quadrate, but in spite of this intimate F'6.3—ScPProsep LacuRymat or Hespe- 
association, it appears probable that it ee eee 
is from the right side. With its point directed backward the supposed 
palatine articulation would be brought on the anterior side and in the 
proper position for union with the palatine and vomer. Such a dis- 
position would give an arrangement of the bones of the palate some- 
what analogous to that found in the Cassowary. The bone heretofore 
supposed to be a palatine may, perhaps, be the vomer, although it is 
difficult to account for the long portion back of the articulation. 
The vomer is said to have been double, and judging by the freedom 
of most of the bones of the cranium this may well have been the case. 
The bone figured as vomer in Odontornithes appears rather small for 
that of so large a bird as Hesperorn’s regalis. In the specimen of. 





Hesperornis gracilis under consideration no bone representing the 
vomer can be made out, nor are there any evidences of the presence 
of maxillo-palatines. 

By one of the curious chances of fossilization, the fragile sphenoid 
rostrum has been preserved. It is long and slender, and its anterior 
portion underlies and unites with the mesethmoid precisely as it does 
in Urinator, there being a further similarity between this genus and 


Hesperornis in the large size of the interorbital yacuity. This is very 
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unlike the condition prevailing among the Dromeognathe, in which 
there is an extensive interorbital ossification. 

Not only the component bones of the lower jaw, but the majority of 
those included in the cranium, appear to have been free from one 
another, with the exception of the premaxille. Whether this is due to 
the age of the individual or is a character common to the members 
of the genus Hesperornis can not now be decided; nor is it certain 
whether or not this freedom extended to the bones of the brain case, 
as the skull of Hesperorn?s gracilis has this portion still embedded in 
the matrix. In the Yale specimens the bones of the brain case appear 
to have been fused, although it is said that many of the other bones 
were free. 

The example of Hesperornis regalis in the United States National 
Museum lacks the calvarium, but the bones of the jaw are quite free 
and so are two supposed to be the lachrymal and nasal, the former of 
which is here figured. 





SHOULDER GIRDLE OF HESPERORNIS REGALIS. 


Turning to the shoulder girdle, my own interpretation of this portion 
of the skeleton, based on material in the United States National Museum,“ 
differs somewhat from that given by Professor Marsh in the memoir 
on the Odontornithes, the most important points being the shape of 
the distal end of the clavicle and the fact that the scapula and cora- 
coid do not lie practically in the same plane, but the angle formed by 
them is little more than a right angle, which is different from what 
is found among struthious birds. That the scapula and coracoid are 
quite free from one another and possess all the articular faces found 
in corresponding bones of birds of flight is, of course, well known. 

While the open angle between the scapula and coracoid of struthious 
birds was used by Huxley as one of the diagnostic characters of the 
Ratite, it has come to be quite generally regarded as merely due to 
degeneration, and practically a question of mechanics; as the coracoid 
shortened the proximal end of the scapula would be lowered and the 
coraco-scapular angle opened, until with a greatly abbreviated coracoid 
the scapula was almost in line with it, as in Casuarius. That the coraco- 
scapular angle in Hesperornis, a bird with a vestigial wing, is less open 
than in the Dromeognathe is perhaps still a question of mechanics. 
The struthious birds are heavy, short-bodied land birds, whereas Hes- 
perornis was a long, lithe, proportionately slender-bodied diver, and 
unless the entire scapular arch was reduced the scapula could not be 
turned upward sufficiently to form an open angle with the coracoid. 
In this connection it may be noted that in Rhea, which has a rather 
long coracoid, the scapula is bent abruptly downward a short distance 





«This specimen comes from the gray chalk, and the bones are but little crushed or 
distorted by pressure. : 
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49 
above its union with the coracoid in order to adapt itself to the curva- 
ture of the body. The suggestion may be made here that perhaps the 
ankylosis of scapula and coracoid which occurs among struthious birds 
may be of more value than is usually accorded it. This ankylosis 
occurs in these birds only, while the scapula and coracoid are in young 
birds suturally united as in dinosaurs. 

The clavicle terminates distally in a small, slightly cup-shaped 
expansion which articulates with a small facet on the head of the 
coracoid. This is quite different from the description and figures in 
the Odontornithes where the clavicles are represented as pointed 
distally and articulating with the precoracoid process only, and I can 
only suggest that the specimens examined by Professor Marsh were 
slightly imperfect. 





FiG. 4.—RIGHT CLAVICLE AND PART OF RIGHT CORACOID OF HHesperornis regalis, NATURAL SIZE. THE 


LINE SHOWS THE FACET FOR DISTAL END OF CLAVICLE, 


The proximal ends of the clavicles appear to have been only slightly 
apposed, the major portion of the articulating surface being directed 
backward, probably for union with the anterior end of the sternum. 
We have in Harris’s Cormorant a suggestion of how this condition of 
things may have been brought about, for in this flightless bird the 
keel of the sternum has aborted until its anterior end is even with 
the anterior end of the body of the sternum, and yet the keel still 
supports the clavicles as in other cormorants. This is an extremely 
good example of the retention of a morphological character while 
the entire pectoral girdle is undergoing degeneration and has ceased 
to be of use. 

The relations of the bones of the pectoral arch in Hesperornis sug- 
gest that the conditions of the sternum in cormorants, where the keel 
is confined to the anterior portion, may represent a primitive type of 
sternum. Very similar conditions are found among the larger species 
of pterodactvls where the body of the sternum is smooth but a large 
anterior projection is present. 
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Following the description in Odontornithes Dr. Gadow.“ writes that 
in Hesperornis the clavicles articulate with the precoracoid process 
only. Such a union can not be brought about in the specimen in the 
United States National Museum while, as said above, there is a very 
evident union between clavicle and coracoid as shown in figure 4. 
The importance of this is evident, for if the clavicles ended in a point 
and articulated only with the precoracoid the shoulder girdle would 
have a strikingiy reptilian facies; as it is, the conditions are not very 
unlike those found among existing birds. The retention of a complete 
clavicle in a degenerate shoulder girdle is, however, an important 
point, for in modern birds with degenerate wings it is the proximal 
part of the clavicles which disappears, leaving the heavier distal por- 
tion attached to the coracoids. The complete separation of the clavi- 
cles and the fact that the proximal portion is much the heaviest is also 
a generalized condition. 

The scapular arch of Hesperornis may be thus defined: Coracoid and 
scapula free from one another, preserving all articular faces, and 
forming little more than a right angle with one another; clavicles 
complete, free, without scapular process, and articulating with the 
coracoid. In struthious birds, on the other hand, the scapula and 
coracoid are ankylosed in the adult, bear only the humeral articulation, 
and form a very open angle with one another; clavicles absent or 
vestigial and represented by distal ends only. 

In skull and shoulder girdle Hesperornis presents an interesting 
combination of characters, on the one hand showing generalized fea- 
tures and on the other close resemblances to modern birds. Thus we 
have in the Cretaceous a bird with a palatal structure quite unlike that 
of any struthious bird and with a vestigial wing which yet preserves 
many features found in the limbs of birds possessed of the power of 
flight. Add to this that no struthious bird is, as yet known, from 
North America,’ and we have an argument for those who believe that 
if birds did not have a diphylletic origin they at least divided into 
two very distinct branches early in their career. 

In Animals of the Past attention was first.called to the fact that 
the tarsi of Hesperornis were directed laterally outward almost at 
right angles to the body, instead of being directed downward as in 
other birds. This is brought about by the narrowness of the pelvis 
and straightness of the femur and by the outer and inner condyles of 
the femur being on the same level, instead of the outer being the lower 
of the two, as is usually the case among swimming birds. A similar 
arrangement, with similar results, is found in seals. From this posi- 
tion of the tarsi it would seem that the legs should naturally have been 
moved together, like a pair of oars, instead of alternately, although 





« Newton’s Dictionary of Birds, p. 858. 
+See that part of this paper relating to Diatryma. 
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this may not have been the case. Having such a disposition of the 
legs combined with a total absence of external wings, Hesperornis 
must have been particularly awkward on land and probably came 
ashore as seldom as possible. Related to this peculiar position of the 
legs, it is suggested that the breeding habits must have been something 
like those of the grebe and loon and were such that at no time was the 
bird far from water. Even though Hesperornis was a marine bird, 
there is no reason why it could not have found plenty of suitable 
nesting places at once easy of access and yet beyond reach of the sea. 
That Hesperornis was a bird of cursorial habits before it took to the 
water is a supposition contradicted by every part of the skeleton. 
The elongate body, short femora, and great development of the outer 





Fic, 5.—LATERAL, PALATAL, AND DORSAL VIEWS OF THE ANTERIOR PORTION OF THE CRANIUM OF A 


YOUNG CORMORANT, Phalacrocorac urile, SHOWING THE CHARACTER OF THE PALATE AND OF THE 
NARIAL OPENINGS. THE PALATINES HAVE BEEN REMOVED, ALL ENLARGED. f, FRONTAL; J, LACH- 
RYMAL; ap, MAXILLOPALATINES; 1d, NASAL; pitt, PRUMAXILLARIES; sr, SPHENOID ROSTRUM. 


toe are all opposed to such an idea, and were other evidence required 
it is supplied by our present knowledge of the position of the legs. 

A few words may, perhaps, be said here regarding the relationships 
of Hesperornis. The alleged colymbine affinities have never been 
apparent to me, those portions of the skeleton which are thought to 
indicate kinship with grebes and loons appearing to me as similarities 
of structure, connected with similarity of habits. There are many 
points of resemblance between Hesperornis and the cormorants, as well 
as between Hesperornis and the grebes, such as the shape of the tibia, 
the presence of a large patella pierced for the ambiens and functioning 
as a cnemial process, and the arrangement of the bones of the pectoral 
arch. As for the cranium, all these birds—Hesperornis, grebes, and 
cormorants—are holorhinal and schizognathous. In the cormorants 
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the nostrils are intermediate in form between a typical holorhinal and 
schizorhinal nostril, being elongate and posteriorly somewhat angular, 
while they lie well in advance of the posterior termination of the pre- 
maxillaries. That Hesperornis was schizognathous is, of course, uncer- 
tain. The tigures accompanying this show the nostril and palate of a 
young nestling of Phalacrocoraw urile, and similar conditions prevail 
in the young of P. dilopus. The desmognathism of the cormorants is 
clearly a secondary condition and is not brought about until some time 
after hatching. The closing of the nostril does not take place until 
very much later, or apparently just before the young takes to the 
water. As previously noted by Mr. Pycraft, a trace of the nostril 
remains in the shape of a minute orifice closed by horn. My own 
interpretation of the maxillo-palatines differs from that of Mr. Pycraft, 
a fact which I regret, as he is usually right; but, in the present instance, 
the maxillo-palatines are so clearly defined in the nesuling that I have 
no choice in the matter. The collections of the United States National 
Museum include a large number of species of cormorants and a series 
of skulls representing individuals from the time of hatching up to 
shortly before the young take to the water, and it is upon this series 
that I have based my conclusions. 

That Hesperornis should stand in the direct line of ascent of the 
grebes is, of course, quite out of the question, as it would imply the 
derivation of a modern bird of flight from a degenerate, flightless 
form. That the two may have had a common ancestor is an entirely 
different proposition, but if such be the case we must go far back in 
time to seek for this hypothetical form. And it must ever be borne 
in mind in dealing with birds that our knowledge of early forms is 
extremely slight, so that we have a very small foundation of facts for 
a very large edifice of theory, a pyramid resting on its apex, as it were. 
Our knowledge is indeed so limited that what we are pleased to term 
theory is veally little better than speculation. 


HARGERIA, new genus. 


Hesperornis gracilis differs so much from its larger relative that it 
should be placed ir a distinct genus, for which the name J/irgeria is 
proposed in honor of Mr. Oscar Harger, who was one of Professor 
Marsh’s assistants at the time of his investigations of the toothed birds, 
and, as noted in the preface to Odontornithes, rendered valuable aid 
in its preparation. The most important character is the size of the 
quadrate and length of the ascending process, and in birds this means 
much, as there is a remarkable constancy in the shape of this bone 
among related forms. 

As contrasted with //esperornis the genus Hargeria may be defined 
as follows: Quadrate with a large, upwardly directed lachrymal pro- 
cess; processes of nasals short; length of femur more than twice its 
greatest width across the head. 
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BAPTORNIS ADVENUS. 


The skull of this bird is still unknown, so that we do not know posi- 
tively whether or not it had teeth, although this is probably the case. 
Neither do we know the relationship between Baptornis and Hesper- 
ornis; both were flightless aquatic birds, but the structure of the limbs 
shows that at least they belong in separate families. 

The body appears to have been stout, the neck long and slender, the 
individual vertebre being much more elongate than in Hesperornis, 
approaching in this respect Plotus or Podiceps. 

The vertebre present, unfortunately, are not consecutive, a portion 
only of the cervicals being present, while some of the dorsals belong 
to the anterior portion of the series and others to the posterior part. 
The hypapophyses appear to have been developed, much as in Hesper- 
ornis, well forward in the dorsal region, in contrast to what oceurs in 
modern water birds, such as penguins, auks, and loons, in which the 
hypapophyses begin immediately in advance of the sacrum and are 
longest about the middle of the series. 

This would throw the center of effort farther forward in the old 
diving birds than in modern species, and may be due to the use of 
the muscles either while capturing fish or in moving about on land. 

The synsacrum seems to have comprised ten vertebrae, but this is 
not certain, the first of which belongs to the dorsal series and bore a 
rib. The sacrum of Hesperornis contained fourteen vertebre. Noth- 
ing of the pelvis is present save the anterior portion of an ilium, and 
this, although weathered, resembles the corresponding portion of the 
ilium of Hesperornis. The dorsal vertebra were all free, and so were 
the ossa innominata in both Baptornis and Hesperornis, but this free- 
dom is to be regarded as due to the aquatic habits of these birds and 
not as morphological characters. While the bones of aquatic animals 
are heavier than are those of land animals, ossification and union 
between contiguous parts takes place much more slowly, and in such 
strictly aquatic birds as the penguin and great auk the dorsal vertebree 
and ossa innominata are similarly free. 

The coracoid is rather wide and thin, much longer than that of 
Hesperornis, and apparently without a precoracoid process or perfo- 
ration; an articulation is present for the reception of the clavicle, but 
this latter bone was not preserved. 

Only the proximal portion of one scapula, the left, is present; this 
indicates a stout bone, and there is a suggestion that it may have 
expanded distally, as in penguins, but this is suggested, nothing 
more. 

The humerus is short, round in section, and considerably curved, as 
in Apteryx. Although the proximal end is lacking, it seems to have 
been not far from 4 inches (100 mm.) long. The radius and ulna are 
extremely short, measuring but three-fourths inch (20 mm.) in length. 
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The extraordinary thing about them is that short as they are they are 
perfectly formed and possess the muscular insertions of much larger 
bones, while it is evident that the bones of the manus were also pres- 
ent. This is quite different from Hesperornis, in 
which the humerus is rather long and straight, and 
the bones of the forearm and manus absent; it carries 
to an extreme conditions found in the great auk, a 
bird in which the forearm is much reduced, though 
still functional. Baptornis thus pre- 
sents the peculiarity of a forearm of 
diminutive size, whose bones are per- 
fectly formed, bear the muscular im- 
pressions of much larger wing bones, 
and imply the presence 
of quill feathers, and not 
improbably the use of the 
wings in conjunction with 
Fic. 6.—RIGHT CoRAcoID AND PorTION oF the feet in aquatic loco- 
a Baptornis’ adven’’s otion. In other birds 
in which the wings have 
undergone extensive reduction, such as Rhea and Struthio, 
to say nothing of Apteryx, the radius and ulna lack the 
well-defined form and muscular ridges of Baptornis. 
The femur, while short and stout, has nothing of the 
squareness shown by Hesperornis, but resembles rather 
that of a loon on a more massive scale. The greater 
trochanter is slightly raised above the level of the head 
of the femur, and the outer condyle extends below the 
level of the inner; the antitrochanter also appears to have 
looked slightly downward, so that the position of the leg 
in swimming was doubtless like that of existing water- 
fowl. This is the ordinary arrangement and would not 
be specially mentioned but for the fact that it is the 
reverse of these conditions, coupled with the character of 
the tibio-tarsal joint that causes the tarsus of Hesperornis 
to stand out almost at right angles to the body. The 
procnemial process of the tibia is higher than in Hesper- 
ornis, and the large patella appears to have articulated 4... 7. peruv- 
on one side of this, somewhat as in grebes, and notas in — manus, rapivs 
penguins and cormorants, where the patella functions as anttids am 
a cnemial process. The patella is large, of a modified tri- — venus,narurat 
hedral form, and has a large perforation for the ambiens.  “”" 
The taxonomic value of such a perforation is lessened by the fact that 
among cormorants such a perforation is present in some species and 
absent in others, and while this may prove to be correlated with 
other characters the available material does not show this. 
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The tarsus is stout and somewhat compressed laterally; although 
weathered there appear to have been no tendinal grooves, much less 
any tendinal foramina, these last marking a degree of tarsal specializa- 
tion vastly higher than was possessed by any Cretaceous bird. If it is 
permitted to borrow a little of the style of W. K. Parker it might be 
said that the early birds show a great deal of reptilian coarseness in 
their articulations, and lack the detail and sharpness of finish that 
‘ame later and marks a higher degree of specialization. The lower 
end of the tarsus bears a faint imprint of the presence of the small 
first digit, but still as much as exists in some ducks. The phalangeal 
articulations are narrow, indicating compressed digits; this is also 
shown by the proximal fragment of a median digit. Compressed 
digits are now associated with lobate feet, and thus, so far as we know, 
the lobate foot preceded the webbed foot in point of time. Our 
knowledge of early birds is, however, so trivial that it is scarcely 
worth while to make any generalizations on this subject, the more that 
there is no reason why the two types of foot may not have been evolved 


Fig. 8.—RIGHT PADELLA OF Baptornis act ‘, NATURAL SIZE. 


independently of one another. The waders indeed suggest that the 
evolution was independent, as this group shows the beginning of such 
feet in such forms as the phalarope and avocet. 

In the length of the coracoid and absence of a precoracoid process; 
in the existence of a complete though greatly reduced wing; the short- 
ness of the sacrum; proportions of the leg bones and position when in 
use, Baptornis is very different from Hesperornis and more like exist- 
ing birds. In the slender cervicals, arrangement of tibia and patella, 
and general structure of the leg Baptornis is more like a grebe than 
is the contemporary Hesperornis, and if, with the small amount of 
material available, it is deemed essential to establish any connection 
between groups of existing and fossil birds it is suggested that the 
ancestors of Baptornis are much more likely to have been also the 
progenitors of the Colymbine group than are those of Hesperornis. 

It is certain, as said near the beginning of the notes on Baptornis, 
that this bird belongs in an entirely different family from Hesperornis, 
and if it is ever given to us to know more of the bird it may prove 
to belong in a separate order. 
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THE POSITION OF DIATRYMA. 


Diatryma gigantea, from the. Eocene of New Mexico, was placed 
with the struthious birds by Professor Cope, mainly, it would appear, 
on account of its size, since he points out some differences between 
the tarsus and that of the ostrich and emeu, and notes resemblances 
between the distal articulations and those of Gastornis. At the time 
Diatryma was described the great South American Stereornithes had 
not been discovered or Professor Cope would doubtless have instituted 
comparisons between them and Diatryma. 

Unfortunately, the type and only specimen of Diatryma is a frag- 
mentary tarsus, while the only material at hand representing the 
Stereornithes is an indifferent cast of Brontornis. Still there are suf- 
ficient resemblances between the two to warrant the suggestion that if 
material comes to light it will be found that the affinities of Diatryma 
are with the Stereornithes and not with the Dromeognathe. 

There is nothing more improbable in the North American origin of 
the Stereornithes than in the similar origin of the large edentates and 
llamas, both of which are subscribed to. 

For the present there seems to be no evidence of the occurrence of 
any large dromeognathous bird in North America, and the presence 
of the tinamous may be regarded as the northward extension of a 
southern fauna. 
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REDISCOVERY OF ONE OF HOLBROOK’S SALAMANDERS. 


By LEONHARD STEJNEGER. 


Curator, Division of Reptiles and Batrachians. 


Among the many synonyms usually cited under Desmogna. us fusca 
(Rafinesque), Salamandra quadrimaculata of Holbrook has oeen con- 
sidered as belonging to this species without a shadow of a doubt. An 
even dozen, old and young, salamanders from North Carolina recently 
acquired by the United States National Museum seem to indicate that 
Holbrook’s name belongs to a species well separated from Desmog- 
nathus fusca and in some respect approaching D). nigra. It may be 
formally recharacterized as follows: 


DESMOGNATHUS QUADRIMACULATA (Holbrook). 


1842. Salamandra quadrimaculata HotBroox, North Am. Herpet., 2 ed., V, p. 49, 
pl. x11. 


Type locality.—Georgia and the Carolinas. 

Diagnosis.—Top and sides of head roughly granular; dentition 
essentially like D. fusca; head broad, its width less than 5 times in 
distance from tip of snout to groin; body short, distance between tip 
of digits of adpressed limbs about one-half the distance from tip of 
mandible to gular fold; 13 costal folds; chest and belly in adult more 
or less uniform slate color (in alcohol). 

Specimens examined.—Cat. Nos. 30891-30902 U.S.N.M.; from a 
small stream flowing into the Catawba River, between Linville and 
Blowing Rock, North Carolina, collected September, 1902, by State 
entomologist Mr. Sherman.? 

Remarks.—As already said this species approaches D. nigra in sev- 
eral features, for instance, in the shape of the head, but especially in 
its shortness of body and tail. Like this species it is also much larger 
than D. fusca. The number of costal folds is somewhat variable, 


@North Am. Herpet., 2 ed., V, 1842, p. 49, pl. xm. 

+I have learned since from Mr. Sherman that these specimens were taken in a 
pool on the side of Grandfather Mountain, probably the same one whence came the 
types of Dr. J. Percy Moore’s Leurognathus marmorata. In view of this I had the 
skull of one of my specimens cleaned, but found it to be that of a typical Desmognathus. 
There is consequently no possibility of Doctor Moore’s species being the same as the 
one here described. 
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though, on the whole, intermediate between D. nigra and fusca. In 
some respects it is also intermediate in color, as the upper side, on 
the whole, is more like that of D. fusca, while the under side is 
approaching that of D. nigra. 

The granulation of the skin of the head is quite characteristic. In 
a large series of D. fusca and nigra it was found to be perfectly 
smooth, more or less pitted with minute pores. In all the twelve spec- 
imens of what I take to be D. guadrimaculata the skin on top of the 
head as well as on the sides of the face, notably the sides of the upper 
jaws, is distinctly granular, resembling grain leather, and this pecul- 
iarity is equally pronounced in old and young specimens alike. 

That the specimens here mentioned really belong to Holbrook’s 
D. quadrimaculata seems certain. So far as proportions of body and 
limbs are concerned, Holbrook’s plate agrees perfectly with our spec- 
imens. The squarish spots in the figure appear considerably more 
regular than in the specimens before us, among which there is a very 
great individual variation in this respect, but the dorsal pattern of a 
couple of the medium-sized specimens is sufficiently close to show that 
they belong to Holbrook’s species. 


















A NEW PROCELSTERNA FROM THE LEEWARD ISLANDS, 
HAWAIIAN GROUP. 


e a = 

r , - 

, By Wavrer K. FisHer. 

8 During the past spring the U.S. Fish Commission steamer A/batross, 
d while engaged in deep-sea dredging in Hawaiian waters, made a trip to 
, Laysan Island, and on the return voyage stopped at Necker Island 
e (latitude 23° 35’ 24” N.; longitude 164° 41’ W.). Here the naturalists 
Vv of the Expedition were landed. Almost at once we noticed a little 
é gray tern about the rocks, and promptly secured specimens. The 
at same species had previously been seen at sea near the French Frigate 


Shoals, to the westward. The tern proved to be a new species of the 
genus Procelsterna Lafresnaye,“ and is here described. 

I wish to record my best thanks to Mr. Witmer Stone, of Philadel- 
phia, Pennsylvania, for kindly comparing the type with that of Anous 
cinereus Gould (= Procelsterna cinerea) and for giving me measure- 
ments, and notes on the literature appertaining to ?. ceru/ea (Bennett) 
and /”. cinerea (Gould). Lam also indebted to Mr. Robert Ridgway, of 
the U. S. National Museum, for the loan of a specimen of 7. cerulea and 
one of J. cinerea, which have been of the greatest value; to Mr. J. O. 
Snyder, who shared the discovery with the writer; and not least to 
Dr. Charles H. Gilbert, chief of the expedition, who encouraged in 
every possible way the ornithological side of our work. 









PROCELSTERNA SAXATILIS, new species. 


NECKER ISLAND TERN. 










Specific characters.—Nearest Procelsterna cinerea (Gould) but more 
bluish in color, with darker upper parts, darker breast, sides, flanks, 
and lower tail coverts, and with pearly gray under wing coverts 
(instead of white of cinerea), shorter and slenderer bill, and shorter 
Wings. 

Type.—Adult male, No. 188651, U.S.N.M.; Necker Island (longi- 
tude 164° 41’ W.; latitude 23° 35’ 24” N.), Hawaiian group, May 31, 
1902; collected by Walter K. Fisher; orig. no. 143. 






@ Maj. de Zool., (2), Ois., pl. XXIX, cum descript. (1842). Type Sterna cerulea 
Bennett. 
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Geographic distribution.—Necker Island, French Frigate Shoals, 
and Bird Island, of the Leeward Islands, Hawaiian group. 

Description of type.—Male adult. Bill black. Pileum and fore part 
of cervix, lores, chin, and throat clear light gray (about No. 8 or 9 of 
Ridgway’; nomenclature), shading to darker (between French gray 
and cinereous) on nape, cheeks, and sides of neck, and passing into a 
trifle lighter gray (No. 7) on sides, hind part of jugulum, breast, flanks, 
and lower tail coverts. Fore part of jugulum and central portion of 
abdomen pure white, blending into surrounding gray of sides and 
breast. The breast is almost as pale centrally as the pileum, but 
becomes gradually darker on sides, shoulders, sides of neck, and malar 
region inclosing the conspicuously lighter throat and white jugular 
patch. An orbital ring is black in the anterior two-thirds of upper, in 
whole of forward, and first third of lower portion, and pure white for 
the remainder. The black and white are conspicuous, being from 1 to2 
millimeters wide. A small white area occurs just above black portion 
of orbital ring on *‘eyebrows.” The gray of the nape and hind neck 
and shoulders shades gradually into a darker and less bluish gray over 
the mantle (about gray No. 6, or slightly darker), which darkens into 
a decidedly ashy gray (between slate gray and mouse gray) on wing 
coverts. Secondaries conspicuously edged with white. The feathers 
of the mantle are vermiculated with almost obsolete bars of lighter 
gray (present also in c/nerea and cerulea), which show plainly in favor- 
able lights. Primaries dark slate color, an indistinct light-gray wedge 
on the inner web of the first three primaries (reaching to within 25 
mm. of tip on first), less conspicuous on fourth, and represented on 
remainder by an indistinct lighter edging. Shafts of primaries very 
dark sepia. Under wing coverts pearl gray, whitish at bend of wing. 
Rump, upper tail coverts, and rectrices like mantle. Inner web of 
each rectrix edged with pale gray distally, becoming almost white 
proximally (less extended than in cinerea). Legs in life dull sepia 
black, paler toward and on tibie and toes, webs creamy flesh color, 
rather lifeless, with an indefinite edging of sepia next to toes. Iris 
deep sepia, pupil black. 

Measurements of type in millimeters: Length in flesh, 285; wing, 
186; tail, 113; culmen, 26; depth of bill at nostril (post. end), 5.5; 
bill from nostril, 17.5; tarsus, 25; middle toe, 32. 

Adult female.—Cotype, No. 188652, U.S.N.M. In color like the 
male, but a trifle smaller. (For size see table of measurements. ) 

Immature.—(Female) cotype, No. 188653, U.S.N.M. Upper parts 
as a whole darker than adult; the pileum of dark feathers edged with 
gray, giving a mottled appearance; mantle darker and more ashy than 
adult, lacking faint bars except on longest tertials. Inner tertials and 
upper tail coverts edged with light gray. Lower parts, as a whole, 
lighter than adult, being white except an illy defined band across 
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breast and on throat, which parts are grayish. Sides of head and 
neck darker than adult. Black portion of orbital ring much wider 
and more conspicuous than white. White area over orbital ring as 
in adult. Malar stripe white. Measurements in millimeters: Wing, 
157; tail, 80; culmen, 17; tarsus, 23. 

Nestling.—Recently hatched (male) cotype, No. 188654, U.S.N.M. 
Completely covered with soft down. Pure white below. Crown 
white, sides and back of neck very pale buffy. Ends of wings white; 
inner portion of alar, and the humeral and spinal tracts brownish gray 
(down white at tips and brownish gray below). Feet greenish gray, 
bill black. 

Egg.—Bluntly ovate and broadly elliptical ovate (two specimens). 
Ground color dull creamy white; in one specimen not thickly marked 
with roundish rod-shaped, Y-shaped, U-shaped and irregular small 
spots of clay. Color, light sepia, and wood brown, shell marks show- 
ing various shades of bluish gray. In this specimen the spots are 
rather evenly distributed over the whole egg. The other specimen 
has more numerous smaller and more regular spots about the size of 
dust shot, which are scattered over the whole egg, but are thicker at 
the blunt end. The gray spots are larger and more numerous than the 
brown ones. The two specimens measure 36.5 by 26 and 39 by 27 
millimeters. 

In some respects the present form is intermediate between Proce/- 
sterna cerulea (Bennett) and P. cinerea (Gould). This is true of the 
size, in a general way, and also of the color of the under parts. The 
under parts of ceru/ea are fully as dark as the back, which (in an old 
skin collected by T. R. Peale, Dog Island, Low Archipelago) is more 
ashy than that of sawatilis. Procelsterna savatilis shows its closer 
relationship with cinerea in the light lower parts and light gray 
wedges on the four outer primaries. As mentioned above, however, 
it is smaller than cinerea, with conspicuously shorter wing, and 
shorter and slenderer bill. The under wing-coverts are pearl gray 
instead of white, and the breast, sides, and lower tail-coverts are 
decidedly gray, whereas in cinerea the lower parts are almost white 
and entirely so on the belly and lower tail-coverts. The general tone 
of the plumage of cinerea is ashy, but in savatilis it is bluish. 

We first saw-this handsome tern off the French Frigate Shoals, 
between Necker and Laysan. Here it undoubtedly nests on a precipi- 
tous rock, which rises 125 feet above the sea. It was at this locality 
that Henry Palmer, Rothschild’s collector, mentioned seeing a little 
gray tern,* which he was unable to secure. He probably meant the 
present species. 

We found Procelsterna savratilis very soon after we landed on 


“ Avifauna of Laysan, ete. By Walter Rothschild (Henry Palmer's Diary, Pt. 1, 
pp. [X and XII). 
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ecker, May 31. Necker is a dark, forbidding, rather precipitous 
rock of volcanic origin, attaining a height of 300 feet. It is about 
seven-tenths of a mile long and is shaped like a rude fishhook, the 
**shaft” extending nearly east and west, the *‘ barb” being a rugged 
peninsula extending toward the northeast and inclosing a rocky and 
turbulent cove. The island is entirely composed of lava, mostly of a 
sooty gray or black, with streaks of dull dark red through it. The 
sides of the rock, though steep, are intricately terraced, especially on 
the northeast point, where there aré a series of shelves and all sorts 
of knobs and crannies, making the island ideally fitted for the occupa- 
tion of birds. 

The Necker Island tern was found to be fairly common on Necker, 
but not so abundant as Sterna fuliginosa or Gygis alba kittlitzi. We 
first noted them perched on the rocks near what was probably their 
nesting site, and recognized them as the curious little terns we had 
seen off the French Frigate Shoals. A single egg is laid in a shallow 
recess of the rock, but no nest is made; a few sticks and stray feathers 
only are sometimes gathered. The eggs were not common. The 
terns usually perch on the rocks somewhere near the ‘* nest,” and it 
was difficult to find a bird on the egg. In fact only one was actually 
flushed off the egg, and that by Mr. J. O. Snyder, on the north side 
of the island. This made the identification of the few eggs’we had 
collected certain. Incubation was so far advanced that we could save 
only two specimens. 

At Bird Island this tern is abundant. We were not able to land on 
the rock, but saw many of the graceful birds from the deck of the 
U. 8S. Fish Commission steamer Albatross as they flew back and forth. 
The stomachs of those collected at Necker contained small silvery fishes. 

Its near relative Procelsterna cinerea is distributed over ** Australian 
and New Zealand seas, Lord Howe, Norfolk, and neighboring islands, 
and Kermadec Group; also the islet of San Ambrosio, which is nearest 
to the coast of Chile, but lies outside the cold Antarctic current,” 
and Eua, Friendly Islands.’ Procelsterna cerulea is distributed over 
‘**Central Polynesia: Paumotu or Low Archipelago, the Marquesas, 
the Society to the Ellice Islands, the Phoenix group, and the Fannings 
(Christmas Island), and a little north of the equator.”° It is of inter- 
est, therefore, to note that Procelsterna saxatilis is separated from its 
nearest relative by many thousand miles of ocean, and that a quite 
different species, cerwlea, ranges in between. 

The statement that some of the characters of saxatilis are ‘‘ interme- 
diate” does not in any way indicate that this species is a connecting 
link. The form is quite separate from the two other species, and 
fortunately can not justify the introduction of trinomials into the 
genus Procelsterna. 


Saunders, Cat. Birds Brit. Mus., XXV. p. 135. %Idem., p. 136. ¢Idem, p. 134. 
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A table of measurements of 7 adult /rocelsterna saxatilis is here 


given, and for comparison measurements of 3 adult 7”. cinerea, including 
the type, and of the same number of /?. ceru/ea. 


Table of measurements. 


PROCELSTERNA SAXATILIS. 


Bill | Depth 
Cul- from of . : 
men. nos- | bill at Locality. 


tril. | nostril. 


Number. Sex. | Wing. Tail. 
| 


U.S. Nat. Mus. Coll. type Male. H 3 | 26 7.5 5 ‘ 32. NeckerIsland. 
188651. 
Original No. 148 Male. 25.2 7 5.5 | 25 : Do. 
Original No. 144 Male 26 7 6.5 | 25 Do. 
Original No, 147 Male. 7 5.+ 25 : Do. 
Original No. 146 Male 2 Hi 5.5 | 25 3 Do. 
Original No, 145 Male. 25 5. 5 6.5 | 25 3 Do. 
U. s. Nat. Mus. Coll. co- | Female. 25. . + 5 24. 4 3 Do. 
type 188652. 


Phil. Acad. Sci. 28 East coast Aus- 
type 5032. | tralia. 

Phil. Acad. Sei. Coll. 5083./.......... a 206. +} 

U.S. Nat. Mus. Coll. 1466 a195, + 


Phil. Acad. Sei. Coll. 5029.).......... ‘ 27 Polynesia. 

Phil. Acad. Sei. Coll. 5081.).......... ‘ j Do. 

U. S. Nat. Mus. Coll. 25. 5 7.4 2 : Dog Island, Low 
131532. | | Archipelago. 


4 Wing tip broken. 











THE STRUCTURAL FEATURES OF THE BRYOZOAN GENUS 
HOMOTRYPA, WITH DESCRIPTIONS OF SPECIES FROM 
THE CINCINNATIAN GROUP. 


By Ray S. BaAssiEr, 


Of the Division of Stratigraphic Paleontology. 


In 1882¢ Mr. E. O. Ulrich established the genus Homotrypa for a 
group of species typified by //. curvata, a common and characteristic 
fossil of the lower Lorraine at Cincinnati, Ohio, and vicinity. In 
that paper two species were described—the one just mentioned and 
IT. obliqua. In subsequent papers this author added twelve species 
and varieties. Other authors have described four species which have 
been referred to the genus. In the course of their collecting Messrs. 
Ulrich and Nickles and the writer have discovered a large number of 
forms belonging to this genus, which will eventually include not less 
than fifty species. With so great a specific representation /Zomotrypa 
may well rank as the most important genus, not only of the Monticu- 
liporide, but also of the order Zrepostomata. Moreover, the genus 
is interesting from both the geologic and biologic standpoints; geo- 
logically, because most of the species are common fossils, usually 
of restricted vertical distribution and thus are good horizon markers; 
biologically, because many species exhibit remarkably well certain 
structures which indicate the bryozoan nature of the monticuliporoids. 
It is the purpose of this paper to point out and describe these struc- 
tures as studied from thin sections, and to define and tabulate the 
species found in the Cincinnatian group. 

The number of species of trepostomatous bryozoa is so large and 
their external characters often so similar that it appears a hopeless 
task to identify them without thin sections, yet it is a mistake to think 
that thin sections are always necessary. Sections are desirable, but 
are a necessity only when the internal characters of a new species are 
being studied. The structures shown in tangential sections are often 


@Jour. Cincinnati Soc. Nat. Hist., V, 1882, p. 240. 
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nicely brought out by smoothing the surface of the zoarium with the 
edge of a knife blade or rubbing upon a gritty stone, and after etching 
slightly with acid examining with a lens the spot thus treated, mois- 
tening it slightly. Similarly, vertical fractures when treated in the 
same way show the characters seen in vertical sections. By this ready 
method it is seldom difficult to recognize a Hlomotrypa as the cysti- 
phragms in the peripheral region are easily detected, if not in the 
tangential, then certainly in the vertical section. Except in the mat- 
ter of size, the surface characters of the zocecia are seldom distinctive 
of any species of //omotrypa and are more or less similar in all the 
species. For that reason, only the zoarium and internal characters of 
the species here described are figured and only when the surface char- 
acters are out of the ordinary are they described. To obtain the 
number of zocecia in a given space a measurement is made from the 
center of one macula to the center of one adjoining. The average of 
several such measurements gives the correct number, which may be 
verified by counting the number of zocecial tubes in the same space 
in the peripheral region of vertical sections. 


HOMOTRYPA Ulrich. 


Homotrypa Uxricn, Jour. Cincinnati Soc. Nat. Hist., V, 1882, p. 240; Geol. Sur. 
Illinois, VIII, 1890, pp. 370, 409; Geol. Minnesota, ITI, 1893, p. 235; Zittel’s 
Textb. Pal. (Engl. ed.), 1896, p: 273.—Foorp, Contr. Micro.-Pal. Cambro.- 
Sil., 1883, p. 9.—MrLiEr, North American Geol. Pal., 1889, p. 309.—NiIckLEs 
and Bassuer, Bull. U. 8. Geol. Survey, No. 173, 1900, p. 29. 


The genus has been briefly defined as follows: 

Zoarium frondescent or ramose; maculz or monticules of larger cell apertures a 
characteristic feature; apertures often oblique; zocecia with very thin or finely crenu- 
lated walls and remote diaphragms in immature region and cystiphragms, isolated or 
in series, confined to mature region; mesopores few, in clusters; acanthopores gen- 
erally developed.¢ 

The essential generic characters are the upright zoarium, the pres- 
ence of cystiphragms in the peripheral region only, and the develop- 
ment of few mesopores. The form of the zoarium, the shape and size 
of the macule and zoccia, and the number of the latter in a given 
space, thickness of zocecial walls, distribution of diaphragms and 
cystiphragms, and the number, size, and distribution of acanthopores 
and mesopores are the important variable quantities upon which the 
specific characters are based. 

The species of Homotrypa may be classed into two well-defined 
groups, the presence or absence of diaphragms in the peripheral 
region of the zocecial tubes being tlre distinguishing characteristic. 
In the typical section, which may be designated the /7. curvata group, 


« Nickles and Bassler, Bull. U. 8. Geol. Survey, No. 173, 1900, p. 29. 
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diaphragms as well as cystiphragms are present in the peripheral 
region. The Warren“ beds of the Lorraine formation show the 
advent of a group of species in which diaphragms are seldom, if ever, 
shown in sections either in the axial or peripheral region of the 
zocecial tubes. //. communis, an abundant Richmond species, may 
be considered the type of the group, and a glance over the appended 
table of species will show that this section will include //. bassleri 
and J/. libana from the Lorraine, and J/. dawsoni, H. communis, 
/71. nodulosa, ii. austin i, H. cylindrica, and Ei richmonde NSIS from the 
various divisions of the Richmond. Whether the diaphragms were 
membraneous and not capable of preservation, or whether they were 
not developed at all, ean not be determined. Associated species of 
the genus show diaphragms well developed in either the peripheral or 
in both regions, and this fact. would seem to indicate that their 
absence in this group is of structural importance. A subdivision of 
the HZ. communis group is suggested under the discussion of the 
cystiphragm. 

The typical section of the genus, the /7. curvata group, includes all 
of the described species and the new forms of this paper with the 
exception of those mentioned above. It is by far the more important 
group, and ranges through the Mohawkian and Cincinnatian groups, 
while the ZZ. communis section is confined to the upper Lorraine and 
Richmond. 


THE CYSTIPHRAGM. 


The peculiar structures which were termed cystiphragms by Ulrich 
are well developed in //omotrypa and constitute a generic feature. 
These cystiphragms, or cystoid diaphragms as formerly termed, occupy 


“The subdivisions of the Cincinnatian group recognized in this paper are those 
published by Nickles (Jour. Cincinnati Soc. Nat. Hist., XX, 1902, pp. 49-100). For 
convenience of reference the classification is here repeated. 


| Upper beds. 
Richmond . .{ Middle beds. 
Lower beds. 
Warren beds. 
Mount Auburn beds, 
Corryville beds. 
Bellevue beds. 
Fairmount beds. 
Mount Hope beds. 
Upper beds. 
Utica Middle beds. 

Lower beds. 


Cincinnatian . .) Lorraine. - - -4 


The Richmond strata exposed in Illinois, Wisconsin, Minnesota, and Manitoba, 
and termed the northwestern Richmond in the appended tables, are here correlated 
with the Upper beds of Nickles’s classification. 
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generally one side of the zocecial cavity asa series of superimposed 
vesicles. When tangential sections cut these vesicles, they show 
within and extending across the zoccial cavity, a curved line, the 
amountof curvature depending upon the gibbosity of the cystiphragm. 
In 77. callosa Ulrich, and //. ramulosa (see Plate XXV, fig. 3) this line is 
but slightly curved, showing that the vesicle was little rounded. In 
the type species the vesicle is of such a shape and occupies so much 
space as to cause the cut edge shown in tangential sections to extend 
around about two-thirds of the circumference of the zocecial chamber. 
A different style of cystiphragm occurs in such species as //. pulchra 
and //. cincinnatiensis. Here, occasionally, the cystiphragm extends 
entirely around the bounding wall but leaves the central portion of 
the zocecial cavity unoccupied, and here ordinary horizontal diaphragms 
are developed. In this case, tangential sections (Plate XX, fig. 12, Plate 
XX1, fig. 7) show the cystiphragm as a more or less rounded, central 
ring. In vertical sections the cystiphragms appear as semicircular 
lines lining usually one side of the zocecial tube, but when the vesicles 
extend entirely around the cell cavity both sides show a series of 
curved lines. 

The portion of the peripheral region of the zocecial tube not occu- 
pied by the cystiphragms is generally intersected by transverse par- 
titions, the diaphragms, which may or may not be as numerous as the 
cystiphragms, seldom however exceeding them in number. It is also 
to be noticed that in forms showing no diaphragms in the zocecial 
tubes the cystiphragms seldom overlap, the lower end of one not 
reaching to the next below. If this interpretation is true to nature it 
would imply that the cystiphragms were open at the bottom. How- 
ever, one or both of the following explanations may account for this 
appearance. The cystiphragms are seen in vertical sections to be 
thickest at the upper end, and often are reduced in thickness to ex- 
treme thinness at the point of overlap. In the forms under discussion 
the lower part of the cystiphragm may have been so thin that sections 
do not reveal it at all. Another interpretation is that suggested by 
Nickles in the description of //. bassler?, that calcification in the living 
state was more or less incomplete. 

Upon the basis of the distribution of the cystiphragms the //. com- 
munis group of the genus may be further subdivided into two sections, 
one in which cystiphragms line the peripheral region of all the zocecia, 
and another in which the zocecial tubes of the macule only are pro- 
vided with cystiphragms, as seen in sections of //. austini. The 
latter, an unusual occurrence, may throw some light upon the func- 
tions of both macule and cystiphragms. Ulrich has considered the 
macul (including the monticules and groups of larger zoccia, all of 
which are evidently identical in function) of trepostomatous bryozoa 
to be connected in some way with reproduction, these groups perhaps 
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being set aside for that purpose. In Cerivcava ramosa of the Creta- 
ceous (see Plate XX, figs. 5, 6), ovarian-like vesicles, very similar to 
cystiphragms, have been found, and this fact leads to the belief that 
the cystiphragm also had a reproductive function. Hence the restric- 
tion of these structures in this species to the zocecial tubes of the 
macule only may have some significance. 


THE ACANTHOPORE. 


The majority of the species of //omotrypa exhibit these spine-like 
structures—the acanthopores. The ordinary acanthopore when show- 
ing at the surface is seen to be a blunt spine situated on the cell wall, 
usually at the angle of junction of adjoining zocecia. 

Tangential sections show that this spine is composed of concentric 
rings of laminated tissue inclosing a minute, round canal. A vertical 
section brings out the fact that the spine is not a mere surface orna- 
ment, but that it is a tube inclosed in the wall substance of the zocecium; 
that this tube is developed generally with the mature region and con- 
tinues as an independent structure to the surface. In some species 
they are well developed and here exhibit their structure most clearly. 
The acanthopores of //. nodulosa and //. cylindrica of this paper show 
all that has been learned concerning these structures. That of /7/. 
nodulosa viewed in a tangential section (Plate X_XILI, fig. 7) differs from 
the ordinary form in having a comparatively large central space, the 
diameter of this sometimes being as much as one-half that of the entire 
structure. A vertical section (Plate X XIII, figs. 5,6) shows clearly that 
the acanthopore is not only a tube, but that this tube is also crossed by 
thin transverse partitions about the tube diameter distant from each 
other. Such a section also shows that instead of being limited to the 
mature region, the acanthopore may develop in any part of the 
immature region, pass through in turn both this and the mature region, 
and then, instead of stopping with the zoarial growth to which it belongs, 
continue through the immature and mature regions of an incrusting, 
secondary growth of the species if this be present. This section also 
shows that the concentric rings seen in tangential sections surrounding 
the central space are the cut edges of overlapping, conical layers of 
tissue forming the wall of the tube. The acanthopore of //. cylindrica 
(Plate X-XTI, fig. 10) is interesting because it shows to how great an 
extent these conical layers may be developed and, in contrast with 
preceding species, how minute the central cavity may be. Yet even 
in this species, in which the diameter of the tube is generally less than 
one-twentieth that of the entire acanthopore, the transverse partitions 
may be seen under favorable circumstances. 

Possessing such structure, it must be conceded that the acanthopores 
were of no little importance tothe zoarium. Just what their function 
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was is not known, but, as suggested by Ulrich, they may have sup- 
ported appendages similar to the avicularia or vibracula of recent 
bryozoa. They certainly are not, as considered by Waagen and Went- 
zel,“ mere thickenings preceding gemmation. Nor do they give rise 
to mesopores, which in turn develop into true zocecia as schematically 
illustrated by these authors. In actual sections such a development 
is not known, and among the thousands of thin sections of trepostoma- 
tous bryozoa examined by the writer, not one has been seen that in 
anywise countenanced their interpretation. The zocecia, mesopores, 
and acanthopores of these fossil forms are as distinct and independent 
structures as are the polypides, avicularia, and vibracula of recent 
chilostomatous bryozoa, whose wholly distinct morphological develop- 
ment has been demonstrated by students of living species. 


COMMUNICATION PORES AND INTERMURAL STRUCTURE. 


Under certain conditions tangential sections indicate that the zoccial 
walls and the intermural space are seemingly pierced by communica- 
tion pores or connecting foramina. These were first recorded by 
Ulrich in the descriptions of /Z curvata and HZ. obliqua. Dr. Rom- 
inger, in a critical paper,’ subsequently denied the presence of these 
pores. I have figured tangential sections of //. worthent and H. nodu- 
losa (Plate XXIV, fig. 12; Plate XXV, fig. 15) which show that such 
structures do exist in J/omotrypa and are found in other species than 
those mentioned by Ulrich. Indeed, they have been found in so many 
species of this genus that their presence may be considered a generic 
feature. These pores are best observed when the section is rather 
thick. As the section is thinned the pores become less distinct, and 
when very thin disappear altogether. This is because the denser 
tissue of the zocecial walls in thick sections brings out into relief the 
clearer substance of the connecting foramina, but as the section is 
thinned the substance of the walls becomes more and more translucent, 
until, finally, both wall and pore are alike in clearness and the outline 
of the latter is lost. 

Thin sections show that each zocecium has its own bounding wall dis- 
tinct from adjacent zocecia, the space between, which is here termed 
the intermural space, being occupied by the acanthopores and a dotted 
or granular layer, which in sections has a structure very similar to 
that exhibited by the parenchymal chord of more recent bryozoa (see 
Plate XX, fig. 2). The width of this intermural space varies with the 
species and with the age of the zowcia. Sometimes, even in the fully 
matured condition, it is represented by merely a fine granular line 
(Plate XX, fig. 1), but in some species (see 77. austini, Plate XXIV, 


@ Paleontologia Indica, 13th Ser., XIII, 1886, pp. 861, 871. 
> Studies on Monticulipora, American Geologist, VI, 1890, p. 118. 
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fig. 5) its width often equals that of the zocecium itself. Often the 
granules or dots are arranged in regular, transverse lines, and give a 
very pretty appearance in sections. Figures 2,3,and 4, on Plate XX, 
show similar intermural structure in Retepora columnifera Busk, a 
chilostomatous bryozoan, and in Escharopora pavonia (D’Orbigny) a 
typical example of the order Cryptostomata. 

The following tables, showing the geologic and geographic distribu- 
tion and the specific characters, are here introduced to aid in the iden- 
tification of the species: 
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DESCRIPTIONS OF SPECIES. 
HOMOTRYPA CURVATA Ulrich.¢ 


Homotrypa curvata Uxricu, Jour. Cincinnati Soc. Nat. Hist., V, 1882, p. 242, 
pl. x, figs. 7-7d. 

In growth this species is between the cylindrically ramose species 
and the truly frondescent forms as //. flabellaris. Acanthopores, 
cystiphragms, and diaphragms are present in a moderate degree. The 
external characters by which the species may be recognized are the 
compressed, flattened branches and smooth surface; in thin sections, 
by the average number of acanthopores (three or four surrounding a 
zocecium), absence of mesopores except in the macule, ten zocecia in 
2 mm., the presence of diaphragms in the axial region, and of both 
diaphragms and cystiphragms in the peripheral region. 

Occurrence. —A common and characteristic fossil in the Fairmount 
beds of the Lorraine at Cincinnati, Ohio, and vicinity. 

Cat. Nos. 41729-41734, U.S.N.M. 


HOMOTRYPA CURVATA var. PRAZCIPTA, new variety. 
Plate X XIII, fig. 15. 


This varietal name is proposed for the only //omotrypa known in 
the Utica. It has the internal characters of //. curvata, but differs in 
the growth of the zoarium. Its branches are cylindrical, smooth, 
about 6 mm. in diameter, and divide at short intervals, while the 
zoarium of //. curvata takes the form of broad, compressed branches, 
dividing at less frequent intervals. Thin sections show that the Utics 
form generally exhibits more acanthopores, but the number of acan- 
thopores varies slightly in every species. 

Occurrence.—Rare in the middle division of the Utica at West 
Covington, Kentucky. Cumings’ records the same form from the 
Upper Utica. 

Cat. No. 41735, U.S.N.M. 


HOMOTRYPA OBLIQUA Ulrich. 
Plate XXIII, figs. 12-14. 


Homotrypa obliqua Utricn, Jour. Cincinnati Soc. Nat. Hist., V, 1882, p. 243, 
pl. x, figs. 6-6b. 


This abundant Lorraine species in its internal characters is very 
much like //. curvata. The absence of diaphragms and the slightly 
crinkled walls in the axial region distinguish it from 7. curvata. 





“Under species heretofore described, the reference to the original description only 
isgiven. The complete synonymy is presented in Bulletin No. 173, U. 8. Geological 
Survey, 1900. 
>bAmerican Geologist, XXLX, 1902, p. 215, footnote. 
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Externally, however, the two species are readily separated by their oO 
different methods of growth, the ramose zoarium of //. obliqua with le 
its cylindrical or slightly compressed, more or less tuberculated, it 
branches being quite characteristic. In the Fairmount beds of the a 
Cincinnati area a form of the species with strongly tuberculated, cylin- ~ 
drical branches seldom over 5 or 6 mm. in diameter, occurs very tl 
abundantly. The succeeding Bellevue beds also hold the species in a 
abundance, but here the zoarium is more robust and the branches are W 
often subeylindrical and nearly smooth. Specimens 6 cm. or more in el 
length without dividing and 15 mm. in diameter are often found. re 
The prevailing form of zoarium in the Corryville beds is a rather 
broad, somewhat compressed, tuberculated branch, and specimens of al 
this kind probably led Nicholson to identify 7. dawsoni at Cincinnati. Ww 
The internal structure of these various forms of the species is essen- m 
tially the same. About 10 zocecia in 2 mm. al 
Occurrence.—An abundant species of the above-mentioned divisions 
of the Lorraine at many localities in the Cincinnati area. The typical fc 
form occurs in the Bellevue beds. 
Cat. Nos. 41736-41740, U.S.N.M. 
HOMOTRYPA CINCINNATIENSIS, new species. 
Plate XXI, figs. 4-10. 
Zoarium small, generally less than 3 cm. in height, ramose, dividing " 
rather regularly at short intervals; branches subcylindrical but with a a 
tendency to become frondescent, 2 to 4 mm. thick and 3 to 9 mm. ge 
wide. Surface commonly smooth, the clusters of usually larger cells - 
rarely forming low monticules. Zocecial apertures angular, direct, jie 
about nine in 2mm. A moderate number of mesopores present both on 
in the clusters and elsewhere. Acanthopores small, varying in num- al 
ber, sometimes as many as eight or ten surrounding a zocecium. Dia- a 
phragms and cystiphragms rather numerous and developed in the in 
peripheral region only. “ 
The shape of the zoarium, the small cells and smooth surface char- pe 
acterize this species. The points of difference from //. dwmosa, prob- 
ably its nearest relative, are indicated under the description of that “ 
form. “s 
Occurrence.—Common in the Fairmount beds of the Lorraine forma- o- 
tion at Cincinnati, Ohio, and vicinity. Apparently the same form th 
occurs at Maysville and McKinneys, Kentucky, at the same horizon. “ 
Cat. Nos. 41742-41746, U.S.N.M. am 
HOMOTRYPA DUMOSA, new species. P 
Plate XX, fig. 1; Plate XXI, figs. 1-3. wh 
Zoarium consisting usually of small, inosculating, palmate branches, Ci 


an average entire colony being 5 cm. high and from 8 to 5 em. in width; 
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occasionally larger expanded fronds occur that do not seem to inoseu- 
late. Surface with very distinct clusters of large cells, usually raised 
into low monticules, but sometimes sharp tubercles. Zocecial apertures 
angular, direct or nearly so, inclosed by thin walls, seven to eight in 
2mm. Mesopores few, usually restricted to the cell clusters. Acan- 
thopores seldom showing at the surface, but tangential sections reveal 
a limited number, best developed in the clusters. Zocecial tubes with 
walls thin and less crinkled than usual in the axial region and thick- 
ened slightly in the peripheral region, where a few diapkragms and 
‘ather large cystiphragms are developed. 


, The characteristic features of this species are its thin walls, compar- 
atively large zocecia, and conspicuous clusters. JZ. cincinnatiensis, 


with which this form might be confused, is distinguished by a different 
mode of growth, smaller zocecia, less conspicuous clusters, and more 
abundant mesopores and acanthopores. 
Rather rare in the Fairmount beds of the Lorraine 
| formation at Covington, Kentucky, and Cincinnati, Ohio. 

Cat. No. 41741, U.S.N.M. 





Occurrence. 


HOMOTRYPA PULCHRA, new species. 
Plate XX, figs. 11-14. 
Zoarium large, consisting of expanded fronds, subdividing or send- 
ing off other fronds,and ranging from 5 to 10 or more em. in height; 
5 fro.ds 3 to 5 mm. in thickness and sometimes as much as 8 cm. in 
. width. Surface smooth, the clusters scarcely ever rising above the 


. general surface, but nevertheless conspicuous on account of the large 
- size of their cells. Zocecial apertures thin walled, angular, direct, 
, seven to eight in2 mm. An occasional mesopore is developed, but 
h only in the clusters. Acanthopores are apparently always wanting, 
. although the thickenings sometimes seen at the angles of junction sim- 
mt ulate these structures. Diaphragms from 1 to 14 tube diameters apart 
” in the axial region and four or five times as numerous in the periph- 
eral region. Cystiphragms in an increasingly crowded series in the 
ai peripheral region and extending close to the surface. 
b- This fine species can be readily distinguished externally by its hand- 
at some mode of growth, smooth surface, large and thin-walled zocecia, 
and conspicuous clusters; internally, by the absence of acanthopores 
- and the unusual development of diaphragms and cystiphragms, of which 
mm: the outermost are commonly visible at the surface. It is scarcely nec- 
” essary todistinguish this from other species. //. curvata bears a slight 
resemblance in growth, but differs in all other features. 
Occurrence.—A characteristic and common fossil restricted to the 
Platystrophia lynx horizon of the Mount Auburn beds, Lorraine for- 
mation, at Cincinnati and Lebanon, Ohio, and other localities. At 
28, Cincinnati this bed occupies the tops of the highest hills. 


Cat. Nos. 41747, 41748, U.S.N.M. 
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NO. 

HOMOTRYPA GRANDIS, new species. th 

Plate XX, figs. 7-10. . 

4A 

Zoarium large, 10 cm. or more in height, subcylindrical or com- qt 

pressed, branching rather frequently, an average example being 2 cm. In 

in width and half as much in thickness. Surface generally smooth, \ 

but sometimes exhibiting low rounded monticules. Apertures polyg- in 

onal, direct, thick walled, nine in 2mm. Mesopores restricted to the 3 

macule. Acanthopores inconspicuous at the surface, but in thin see- iY 

tions they are seen to be small and very numerous, as many as ‘six- ar 
teen sometimes surrounding a zoccium. Intermural space finely 

dotted, the dots often arranged in transverse rows. In tangential th 

sections the polygonal zocecia with their numerous, regularly arranged re 


acanthopores and intermural dots present a very pretty appearance. 
In vertical sections the zocecial tubes show thin crinkled walls in the fi 
axial region, and develop diaphragms only as the peripheral region is 
approached. In the early part of the latter region, especially in the 
bend from the axial to the peripheral, numerous cystiphragms and 
diaphragms are developed, but in the remainder of the long mature 
region only an occasional cystiphragm is seen, while diaphragms con- 
tinue as numerous as before. 
In the mode of development of diaphragms and cystiphragms this 
species resembles //omotrypella, but otherwise it has the characters of 


Hlomotrypa. The large subeompressed branches, the numerous, small 3] 
acanthopores, the intermural structure, and the unusual disposition of I 
diaphragms and cystiphragms are characteristic of the species. a 
Occurrence.—Abundant in the Platystrophia lynx horizon of the Lor- 8) 
‘aine formation exposed along Lumsleys Fork, 2 miles west of Good- d 
lettsville, Davidson County, Tennessee. g 
Cat. No. 41764, U.S.N.M. i 
HOMOTRYPA BASSLERI Nickles. . 
Homotrypa bassleri Nick.es, Jour. Cincinnati Soc. Nat. Hist., XX, 1902, no. 2, p. 8 
103, figs. 1-5. ] 
The small, cylindrical or slightly flattened tuberculated branches, I 
small zocecia (ten in 2 mm.), and internally the presence of cysti- t 
phragms unaccompanied by diaphragms characterize this species. f 
Occurrence. —A rather common and characteristic fossil of the upper 
part of the Warren beds, Lorraine formation, at Lebanon and Ore- s 
gonia, Ohio. e 
Cat. No. 34380, U.S.N.M. d 
r 


HOMOTRYPA LIBANA, new species. 
Plate XXII, figs. 1-3. 


Zoarium, composed of small, thin, flat fronds, the most complete 
example seen being 5 cm. high, 3 cm. at its greatest width, and less 
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than 3 mm. in thickness. Surface smooth, with macule of decidedly 
larger zocecia. Apertures thin walled, direct, eight to nine in 2 mm. 
Acanthopores not observed at the surface. Mesopores of not infre- 
quent occurrence both in the macule and among the ordinary zoccia. 


Internal characters: Diaphragms practically wanting in both regions. 
; Axial region with thin crinkled walls, which are but slightly thickened 


in the short peripheral zone. A series of generally four cystiphragms 
is developed in the peripheral region of each zocecial tube. Acantho- 
pores rather few and inconspicuous, generally situated at the junction 
angles of the zoccia. 

The smooth, thin, flat fronds will distinguish this neat species from 
| the associated //. bassleri. There is no other species sufficiently 


1 related to require comparison. 

, Occurrence.—Not uncommon in the Warren beds of the Lorraine 

© formation at Lebanon, Ohio. 

S Cat. No. 34329, U.S.N.M. 

e 

d HOMOTRYPA FRONDOSA, new species. 

. 

\- Homotrypa frondosa (neither Monticulipora frondosa D’Orsicny nor Cheztetes 

frondosus Epwarps and Harms.) Cumines, American Geologist, X XIX, 

\s 1902, p. 208, pl. x, figs. 11, 12; pl. x1, figs. 2, 5; pl. xu, fig. 1. 

rf In 1850 D’Orbigny proposed Monticulipora frondosa,* based on 

ll specimens said to have been found at Cincinnati and Oxford, Ohio. 

vf In 1851 Milne-Edwards and Haime redefined and figured the species 
as Chetetes frondosus,’ basing their Cescription it seems upon the same 

r- specimens used by D’Orbigny. Since the internal characters are not 

1- described in either case, and as there are several forms of different 
genera with which /. frondosa might be identified, it is probably 
impossible without the aid of the type specimen to definitely fix upon 
D’Orbigny’s species. The status of the species was further complicated 
by Nicholson in redefining D’Orbigny’s Monticulipora mammulata, 

p. since, as shown later by Ulrich, he really described a species more like 
M. frondosa. Recently Cumings identified D’Orbigny’s, or rather 

8, Edwards and Haime’s, species with a rare form of Z/omotrypa, found in 

i the ‘“‘very top of the Lorraine or base of the so-called Richmond 
formation.” 

er An effort to find D’Orbigny’s type specimens is now being made, and 

e- should this succeed the standing of his species will be adjusted. How- 


ever, for the present I prefer to adhere to Ulrich’s identification of 
Monticulipora frondosa, and Cumings’s Homotrypa frondosa is here 
recognized as a new species, preserving that writer’s name. 











@Prodr. de Pal., I, p. 25. 
bPol. Foss. Ter. Pal., 1851, p. 267, pl. x1x, figs. 5, 5a. 
¢Quar. Jour. Geol. Soc. London, 1874, p. 508. 
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Homotrypa frondosa belongs to the typical group of the genus and 
should be compared with //. flabellaris. The flabellate growth, large 
rounded monticules, few acanthopores, and the presence of both dia- 
phragms and cystiphragms in the peripheral region are characteristic 
features. 

Occurrence.—Rare in the Warren beds of the Lorraine formation in 
Indiana and Ohio. Harmans Station, Indiana, is the type locality. 


HOMOTRYPA FLABELLARIS Ulrich. 
Homotrypa flabellarig Utricn, Geol. Surv. Illinois, VIII, 1890, p. 411, pl. xxxn, 
3-3e. 

This species with its varieties has quite a range, both geologically 
and geographically, specimens being found, generally abundantly, in 
the Lorraine and Richmond at many localities in the Mississippi 
Valley. The species was described from specimens found in the 
Richmond at Wilmington, Illinois. The figured sections illustrating 
the internal structure were prepared from a colony in which the 
mature region was not fully developed. Mature specimens show a 
moderately crowded series of cystiphragms and diaphragms in the 
peripheral region. If the large acanthopore was omitted from our 
fig. 14, on Plate X-XI, it would show the characters seen in a vertical 
section of this species. The specific characters are the flabellate 
growth, smooth surface, nine zocwcia in 2 mm, few small acantho- 
pores, mesopores tabulated, numerous in the macule and not uncom- 
mon among the ordinary zoccia, a moderate number of diaphragms 
in the axial region and a well-developed series of diaphragms and 
cystiphragms in the peripheral region. 

Ovcurrence.—A common species in the Lorraine and Richmond 
formations of Illinois, Indiana, Ohio, Kentucky, Tennessee, and 
Wisconsin. 

Cat. Nos. 40217-40223 Harris collection, 41772, 41774-41777, 41780- 
41782, U.S.N.M 


HOMOTRYPA FLABELLARIS var. SPINIFERA, new variety. 
Plate XXI, figs. 11-15. 


This variety agrees with 7. flabellaris in all essential characters 
save one, namely, that at rather regular intervals among the zoccia 
very large acanthopores are developed, the place of a zocecium often 
being occupied by one. This gives the otherwise smooth surface of 
the zoarium a spiny aspect. The acanthopores often originate in the 
axial region and proceed to the surface irrespective of the course of 
the zoecia. 

Occurrence.—Abundant in the Fairmount beds of the Lorraine at 
Cincinnati, Ohio, and vicinity, and in the Richmond at Richmond, 
Indiana, Oxford and other localities in Ohio. . 
Cat. Nos. 41773, 41778, 41779, 41783, U.S.N.M. 
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d HOMOTRYPA DAWSONI (Nicholson). 

e 

: Plate XXV, figs. 9, 10. 

c Monticulipora (Heterotrypa) dawsoni NicHoison, 1881. Genus Monticulipora, 

p. 141, pl. v, 3-3 f. 

n With the exception of one feature this fine species was well described 
and figured by Nicholson. His vertical section (Plate V, fig. 3e) 
shows complete diaphragms in the mature region, and in his descrip- 
tion he says of that region, ‘‘a moderate number of complete hori- 

I, 


zontal tabule being developed;” and again, ‘‘tabule are in all cases 
complete and approximately horizontal.” The normal condition of 


y the species, as seen in vertical sections, is shown in our figure 9 of 
7 Plate XXV. The cystiphragms are here seen to be large and rather 
re irregularly developed or altogether absent, but in the zocecial tubes of 
e 


the macule a full series is usually present. Diaphragm-like struc- 
8 tures occur, particularly in the outer part of the peripheral region, 





a but these are probably cystiphragms, which, extending almost across 
' the cell cavity, give in certain sections the appearance of true dia- 
7 phragms. In the section, figured by Nicholson, apparently all of the 
" cystiphragms presented this appearance. An entire zoarium, with its 
al broad frond and prominent, closely set monticules, is a handsome 
" cabinet specimen. 
= Occurrence.—A characteristic but rather uncommon fossil of the 
- Lower Richmond in Ohio and Indiana, Waynesville, Ohio, being the 
= type locality. The species has been recorded as coming also from 
id Cincinnati. This is now known to be erroneous, the Lorraine form 
so identified being a broad, monticulated variety of HZ. obliqua, exter- 
id nally quite similar, but internally very different. 
" Cat. Nos. 41749-41752. U.S.N.M. 
J HOMOTRYPA COMMUNIS, new species. 


Plate XXIII, figs. 1-4. 


Zoarium of subcylindrical or more commonly compressed branches 

from 5 to 10 em. high and 4 to 8 mm. in thickness. Surface smooth, 

- with clusters composed of larger cells and mesopores. Apertures 
direct, polygonal, rather thick-walled, with about nine in 2 mm. 


= Acanthopores seldom seen on the surface, but sections show a zoe- 

ot cium to be surrounded by from four to seven. Walls thin and 

a crinkled in the axial region, much thickened in the peripheral. Dia- 

of phragms wanting in both regions. Cystiphragms few, generally 
restricted to the region transitional to the mature condition. 

at Externally this species sometimes resembles //. curvata, but inter- 

d, nally is very different. The only associated form with which it might 


be confounded is Bythopora mecki (James), which often bears a super- 
ficial resemblance. Sections show the two species to be very distinct. 
Occurrence.—A common fossil in the lower part of the Richmond 
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formation at Oregonia, Waynesville, Clarksville, Hanover, and other 
localities in Ohio and at several localities in southeastern Indiana. 
Cat. Nos. 40234-40236 Harris collection, 41755, 41756. U.S.N.M. 


HOMOTRYPA RICHMONDENSIS, new species. 
Plate XXIV, figs. 1-4. 


The more or less prominent tubercles, few mesopores, numerous 
acanthopores, and absence of diaphragms are characteristic of this 
species. The zoarium consists of ramose, somewhat flattened branches, 
varying from smooth to slightly tuberculated. Zocecia thin-walled, 
eight in 2 mm. Acanthopores numerous, small. Mesopores few, as 
a rule restricted to the clusters. Diaphragms wanting; cystiphragms 
well developed. 

Although resembling several species in one or more details, the 
combination of characters readily distinguishes this form. For exam- 
ple, specimens of H/. wortheni, with the tubercles poorly developed, 
are very similar externally, but internally are distinguished by the 
presence of diaphragms. 

Occurrence.—Not uncommon in the lower and middle divisions of 
the Richmond formation at Richmond and Versailles, Ind.; and at 
Hanover, Oxford, and other localities in Ohio. 

Cat. Nos. 41784-41787. U.S.N.M. 


HOMOTRYPA NODULOSA, new species. 
Plate X XIII, figs. 5-11; Plate XXV, fig. 15. 


Zoarium ramose, growing from an expanded base attached to other 
organisms; branches cylindrical or slightly compressed, 2.5 to 6 mm. 
in diameter. Surface with small, well-marked, sharp tubercles, and 
bristling with large acanthopores. Apertures irregularly polygonal, 
direct, thin-walled, about nine in 2mm. At the surface there are two 
sets of acanthopores, one set very large, perforated, and distributed 
at rather regular intervals, the other much smaller and more numer- 
ous. Tangential sections seldom show the smaller set because of their 
shortness. Mesopores numerous, though less so when the acantho- 
pores are greatly developed. Walls thin in the axial region and 
considerably thickened in the peripheral. Cystiphragms sparingly 
developed and restricted to the early portion of the mature region. 
Diaphragms wanting in the zocecial tubes, but abundant and much 
thickened in the mesopores. Vertical sections show that the large 
acanthopores may arise in the axial region and proceed at various 
angles to the surface, and are crossed by thin, transverse partitions. 
The structures supposed to be communication pores are often seen in 
tangential sections. 
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r This species is particularly interesting because of the unusual devel- 
opment of acanthopores and mesopores. Some specimens, however, 
ke exhibit few mesopores at the surface, and these in vertical sections 


show that as the surface is approached the mesopores close, while 
tangential sections have a strong development of acanthopores. Other 
specimens show at the surface few acanthopores and many mesopores, 
so that some relationship seems to exist in the development of these 





8 structures. Externally the acanthopores form the distinguishing 
8 character, producing the sharp, knotty tubercles and the spinulose 
surface. Under a lens the tubercles are seen to be clusters of a few 
’ slightly larger cells, scarcely raised above the general surface and 
8 bearing one or two large perforated acanthopores at their summits, 
8 these acanthopores causing the knotty appearance. 

Occurrence.—A common form in the lower part of the Richmond 
e formation at Hanover, Ohio, and less abundant in the middle division 
- at Richmond, Indiana. 
, Cat. Nos. 40227-8 Harris collection, 41753-4, U.S.N.M. 
e 

HOMOTRYPA WORTHENI (James). 
f Plate XXIV, figs. 10-14. 
. Monticulipora (Monotrypa) wortheni James, Paleontologist, No. 6, 1882, p. 50; 
No. 7, 1883, pl. 1, fig. 2. 

James’s description and figures of J/. worthent are scarcely sufficient 
to recognize the species or even to place the form generically. The 
following description is based on material identical with specimens of 
M. wortheni in the collections of the U. S. National Museum with Mr. 

r James’s label attached. 

. Zoarium ramose, branches cylindrical, usually about 6 mm. in diam- 
d eter and dividing frequently and rather regularly. Surface marked 
i, with strong, prominent tubercles, usually 2 mm. apart. Apertures 
o polygonal, direct, rather thick walled, about nine in 2 mm. Meso- 
d pores in the typical form few, although in the variety described below 
‘. they are quite numerous. Acanthopores numerous, often inconspicu- 
r ous at the surface, but blunt when present. 

)- In tangential sections the striking characters are the thick walls, 
d numerous acanthopores, and wide intermural space with its dotted 
y structure. Here also communication pores are well shown. Vertical 
. sections show that the walls in the axial region are thin and rather 
b straight, but become greatly thickened in the peripheral, where a 
e series of cystiphragms larger than usual is developed with a corre- 
8 sponding number of diaphragms. 

. The sharply tuberculated branches of this fine species readily dis- 
D tinguish it from associated forms. /Z. bassleri is quite similar exter- 





nally, but the different internal characters, the few acanthopores, and 
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absence of diaphragms especially, will distinguish it. JZ. tuberenlata 
Ulrich, from the Black River shales of Minnesota, also has a similar 
zoarium, but in other respects is quite different. 

Occurrence.—A very abundant and characteristic fossil of the mid- 
dle division of the Richmond in Ohio and Indiana. James’s specimens 
were recorded from Lynchburg, Highland County, Ohio. Other 
localities are Oxford, Waynesville, and Oregonia in Ohio and Rich- 
mond, Indiana. 

Cat. Nos. 40224, 40226 Harris collection, 41765, 41766, U.S.N.M. 





HOMOTRYPA WORTHENI var. INTERCELLATA, new variety, 
Plate XXIV, fig. 17. 


This seems to be a constant and well-marked variety, agreeing with 
IH. wortheni in its general zoarial characters, but differing in having 
the walls more crinkled in the axial region and an abundance of meso- 
pores and small acanthopores in the peripheral. Viewed under a lens, 
the zocecia at the surface with the numerous mesopores and small 
acanthopores resemble those of H/omotrypella, but otherwise the struc- 
ture is that of /Zomotrypa. 

Occurrence.—Abundant in the Richmond near Osgood and near 
Versailles, Indiana. 

Cat. Nos. 41768, 41769, U.S.N.M. 


HOMOTRYPA WORTHENI var. PROMINENS, new variety. 


Plate XXIV, figs. 15, 16. 


The very prominent, elongated monticules will distinguish this 
variety. The zoarium also differs from the cylindrical branches of 
I. worthenit by forming broader, subcompressed to flat fronds. 
Internally this variety and species are practically identical. 

Occurrence.—Abundant in the highest beds of the Richmond along 
Elkhorn Creek near Richmond, Indiana. 

Cat. No. 41767, U.S.N.M. 


HOMOTRYPA AUSTINI, new species. 
Plate XXIV, figs. 5-9. 


The branches of this neat species are small, cylindrical, 4 to 8 mm. 
in diameter, and divide rather frequently. Surface smooth. Zocecia 
small, polygonal to rounded, thick walled, nine to ten in 2 mm. 
Acanthopores numerous, four or more often surrounding a zocecium 
and generally visible at the surface as blunt spines. Mesopores, 
except an occasional one in the macule, wanting. The zocecia in the 
axial region are without diaphragms and have thin, crinkled walls, the 
greatest amount of crinkling occurring just before the peripheral 
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region is reached. Asa rule, both cystiphragms and diaphragms are 
absent in the peripheral region of the ordinary zocecia, but in those of 
the macule there is an abundance of the former. 

This species is named after its discoverer, Dr. George M. Austin, 
of Wilmington, Ohio, who, notwithstanding arduous professional 
duties, finds time for enthusiastically collecting and studying the 
fossils of that region. 

Occurrence.—Abundant in the middle division of the Richmond for- 
mation at Dutch Creek, 44 miles northwest of Wilmington, Ohio, and 
at Cowans Creek, 7 miles southwest of the same place. - 

Cat. No. 41762, U.S.N.M. 


HOMOTRYPA CYLINDRICA, new species. 


Plate XXII, figs. 8-13. 













Zoarium ramose, branches long, cylindrical, from 4 to 15 mm. in 
diameter, dividing dichotomously at intervals of from 3 to 4 em. 
Surface varying from smooth to tuberculated, the macule or monti- 
cules generally somewhat transversely elongated. Zocecial apertures 
thick walled, usually angular, direct, about nine in 2mm. Mesopores 
few, seldom occurring outside of the clusters. Only well-preserved 
examples show at the surface the numerous and very large acantho- 
pores characteristic of the species. The walls of the zocecia in the 
axial region are thin and but little crenulated, but in the mature 
region they become so thickened as to almost equal-in breadth the 
diameter of the zocecial cavity. Cystiphragms well developed. Dia- 
phragms very few, if present at all, the structures simulating them 
probably being large cystiphragms. 

The large and numerous acanthopores and the thickness and minute 
structure of the walls give a very characteristic, even bizarre, appear- 
ance to tangential sections. The number of acanthopores varies, the 
normal number being four to five when they are large to five to nine 
smaller ones around a zoecium. In vertical sections the acanthopores 
are seen not only to proceed directly to the surface parallel with the 
zocecial walls, but they also sometimes cross them obliquely. 

Occurrence.—Richmond formation, Richmond and Versailles, Indi- 
ana, and Oxford, Ohio. 

Cat. Nos. 41757-41759, U.S.N.M. 














HOMOTRYPA RAMULOSA, new species. 


Plate X XV, figs. 1-4. 






Zoarium consisting of subcylindrical or soméwhat compressed stems 
from which branches proceed frequently and without regularity; an 
average example is 8 cm. high and 8 to 12 mm. in thickness. Surface 
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with low broad monticules, the center of each usually occupied by a 
star-like cluster composed of mesopores only and surrounded by cells 
slightly larger than the average. Apertures polygonal, direct, ten to 
eleven in 2mm. Mesopores restricted almost entirely to the clusters. 
Acanthopores few and rather small, although now and then one of 
large size may be present, and these in vertical sections have thin 
transverse partitions. Diaphragms are developed in the zoccial tubes 
as the peripheral region is approached and are quite numerous near 
the surface. Cystiphragms of rather small size line the tubes as usual 
in the peripheral region; in a tangential section they appear much less 
curved than is generally the case, sometimes showing as a straight 
line across the cell cavity. 

The small cells and much branched growth externally, and the 
strong development of both diaphragms and cystiphragms in the 
peripheral region, are characteristics which readily distinguish this 
form from other Richmond species. 

Oceurrence.—Middle division of the Richmond formation at Ver- 
sailles, Indiana. 

Cat. No. 41760, U.S.N.M. 


HOMOTRYPA NITIDA, new species. 
Plate XX, fig. 15; plate X XV, fig. 5-8. 


Zoarium of small, frequently branching, more or less cylindrical 
stems, usually 4 or 5 mm. in diameter. Surface smooth. Maculee 
large, composed of zocecia, which are often twice the diameter of the 
ordinary cells; 10 zoccia in 2 mm. Diaphragms few in the axial 
region, not very abundant in the peripheral region, where also the 
cystiphragms are large but not abundant. Acanthopores small, few, 
usually wanting. 

This species is closely related to //. gelasinosa, and may be only 
a variety of that form. The larger macule and acanthopores and 
flabellate growth of the latter are deemed of sufficient value to dis- 
tinguish it from //. nitida. 

Occurrence.—Richmond formation, near Osgood, Indiana. 

Cat. No. 41771, U.S.N.M. 


HOMOTRYPA NICKLESI, new species. 
Plate XXII, figs. 4-7. 


In growth and external features this species resembles /7. communis, 
but is readily distinguished by the less robust growth and the tendency 
to branch more frequently. The internal structure further distin- 
guishes the two, since //. nicklesi is of the 77. curvata group, while JZ. 
communis is of the group to which it gives its name. Surface smooth, 
with regularly disposed macule of larger cells and mesopores. Zoccia 
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with moderately thick walls, about nine in 2 mm. Acanthopores not 
present at the surface and usually also absent in sections. Diaphragms 
absent in the axial region, appearing in the transitional zone to the 
peripheral region and increasing in number toward the surface. 
Cystiphragms in a moderately crowded series in the peripheral region. 

The well-developed diaphragms and cystiphragms and the almost 
complete absence of acanthopores, together with the growth and sur- 
face features, characterize this species. The specific name is in honor 
of Mr. John M. Nickles, who collected the species. 

Occurrence.— Rather abundant in the Richmond at Raywick, 
Kentucky. 
Cat. No. 34328, U.S.N.M. 


HOMOTRYPA GELASINOSA Ulrich, 


Homotrypa gelasinosa Unricu, Geol. Surv. Illinois, VIII, 1890, p. 411, pl. xxxm, 
2-2d. 
The very pronounced elongate maculz characterize this species. In 
growth and general characters it is near //. fabellaris, but the smaller 
zovecia, of which there are ten in 2 mm., few acanthopores and elongate 
macule, separate it from that form. The nearest relative is probably 
Il. nitida, which see for comparison. 

Occurrence.—Rare in the Richmond, at Wilmington, Llinois. 

Cat. No. 41770, U.S.N.M. 


HOMOTRYPA SPLENDENS, new species. 
Plate XXV, figs. 11-14. 


Zoarium flabellate, an average example measuring 4 to 5 cm. in 
height, 3 to 4 cm. in width, and 3 to 4 mm. in thickness. Surface 
with strongly elevated monticules, 2.5 to 3 mm. apart, measuring 
from center to center. Apertures varying from subpolygonal to sub- 
circular, with very thick walls, about seven in 2 mm. Acanthopores 
apparently wanting. In the axial region the walls are very thin and 
the diaphragms rather numerous, averaging a little more than their 
diameter apart. In the peripheral region the walls are very much 
thickened and both cystiphragms and diaphragms are abundant. 

This splendid species, with its large cells and thick walls, requires 
no detailed comparison with other forms. The associated //. flabellaris 
resembles it in zoarial growth, but the difference in the size of the 
cells of the two species can be seen with the unassisted eye. Sections 
show that a great deal of calcareous tissue is deposited along the tube 
walls and even on the cystiphragms. This accumulation often obscures 
the cystiphragms and the boundaries of the cells. The unusual thin- 
ness of the walls in the axial region is in marked contrast with their 
great thickening in the peripheral region. The apparent absence of 
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acanthopores in this well-developed species of JZomotrypa is also 
noteworthy. 

Occurrence.—Not uncommon in the Richmond formation at Wil- 
mington, Illinois. 

Cat. No. 41761, U.S.N.M. 


EXPLANATION OF-PLATES. 
PLATE XX. 


Homotrypa dumosa, new species, p. 576. (See also Plate XX1I, figs. 1-3.) 


Fig. 1. Tangential section x 35, showing the thin walls, small acanthopores, and 
narrow intermural space. 
Lorraine formation, Covington, Kentucky. 


Retepora columnifera Busk, p. 571. 


2. Tangential section of this recent chilostomatous bryozoan, showing structure 
of walls and parenchymal chord. 


Escharopora pavonia (D’Orbigny), p. 571. 


. Vertical section x 35. 
. Tangential section x 35. 
Lorraine formation, Cincinnati, Ohio. 


Ceriocava ramosa D’Orbigny, p. 569. 


. Vertical and tangential sections of this cyclostomatous bryozoan, showing 
vesicles supposed to be homologous with the cystiphragms. (After Ulrich.) 
Cretaceous of France. 


Homotrypa grandis, new species, p. 578. 


. Tangential section X 20. 
. Vertical section x 20, showing only a portion of the axial and peripheral 
regions. 
9. Tangential section < 50 of a single zocecium. 
. Natural-size view of a fragment of a zoarium. 
Lorraine formation, Lumsleys Fork, 2 miles west of Goodlettsville, Davidson 
County, Tennessee. 


Homotrypa pulchra, new species, p. 577. 


11. Vertical section x 20, showing the distribution of diaphragms and cysti- 
phragms. 
12,13. Tangential section < 20, and a small portion of same xX 50. 
14. A small but nearly complete zoarium, natural size. 
Lorraine formation, Cincinnati, Ohio. 


Homotrypa nitida, new species, p. 586. (See also Plate XXV, figs. 5-8.) 


15. Tangential section of several zocecia x 40. 
Richmond formation, near Osgood, Indiana. 
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Puate XXI. 





Homotrypa dumosa, new species, p. 576. (See also Plate XX, fig. 1.) 





Fully matured region of a tangential section x 20. 
. Vertical section < 20. 

3. A complete zoarium, natural size. 
Lorraine formation, Covington, Kentucky. 



















Homotrypa cincinnatiensis, new species, p. 576. 
4-6. Three nearly complete zoaria, natural size, exhibiting variations in growth- 
7,8. Tangential and vertical sections « 20. : 

9,10. Tangential sections x 50 of zocecia in the peripheral region in different 
stages of maturity. 

Lorraine formation, Cincinnati, Ohio. 


Homotrypa flabellaris var. spinifera, new variety, p. 580. 





11. Portion of a frond, natural size. 
12,13. Nearly complete zoaria, natural size, of a narrow form of the variety. 
14,15. Vertical and tangential sections x 20. 
Lorraine formation, Covington, Kentucky. 


Puate XXII. 





Homotrypa libana, new species, p. 578. 


Fig. 1. Vertical section x 20. 
Tangential section « 20. 
Tangential section of several zocecia * 40, showing the intermural structure 
and the small acanthopores. 
Lorraine formation, Lebanon, Ohio. 


wo bo 


Homotrypa nicklesi, new species, p. 586. 








Vertical and tangential sections < 20. 
6. Tangential section of several zocecia « 40. 

7. Natural-size view of a fragment of a zoarium. 
Richmond formation, Raywick, Kentucky. 


Homotrypa cylindrica, new species, p. 585. 












8,9. Tangential and vertical sections < 20, illustrating the internal characters of 
the species. 
10. Tangential section of several zocecia * 40, showing the intermural structure 
and the large acanthopores with the small central tube. 
ll. Vertical section 50, exhibiting structure of walls and cystiphragms. 
12,13. Natural-size views of two nearly complete zoaria. 
Richmond formation, Richmond, Indiana. 


PLATE XXIII. 


Homotrypa communis, new species, p. 581. 








2. Tangential and vertical sections < 20. 
3. Tangential section of a single zoecium x 50, showing the characters in the 
fully matured region. 
4. Natural size view of a small zoarium. 
Richmond formation, Oregonia, Ohio. 
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Homotrypa nodulosa, new species, p. 582. (See also Plate X XV, fig. 15.) 


Figs. 5, 


9-1 


6. 


Vertical sections x 20 and xX 30, illustrating the internal characters. 


7. Tangential section < 20, showing large acanthopores and few mesopores. 
8. 
1 


Tangential section X 20, with numerous mesopores. 


. Three fragments, natural size. 


Richmond formation, Hanover, Ohio. 


Homotrypa obliqua Ulrich, p. 575. 
Vertical section < 20. 


Natural size view of a complete zoarium of the form found in the Fair- 
mount beds. 


Natural size view of the prevailing form in the Bellevue beds. 
Lorraine formation, Cincinnati, Ohio. 


Homotrypa curvata var. precipta, new variety, p. 575. 
Fragment of zoarium, natural size. Utica formation, West Covington, 
Kentucky. 
Prate XXIV. 


Homotrypa richmondensis, new species, p. 582. 


. Tangential section < 20, through the fully matured region. 


Vertical section 20. 


. Tangential section x 50, illustrating the structure of the walls and acantho- 


pores. 
Richmond formation, Hanover, Ohio. 


. Specimen of the natural size. 


Richmond formation, Richmond, Indiana. 


Homotrypa austini, new species, p. 584. 


. Tangential section x 20, showing the wide intermural spaces. 


Vertical section < 20, illustrating the distribution of the cystiphragms. 
Fully matured condition of a single zocecium X 50. 

Fragments of zoarium, natural size. 

Richmond formation, Dutch Creek, near Wilmington, Ohio. 


Homotrypa wortheni (James), p. 583. 


. Vertical section * 20. 


. Tangential sections « 50 and X 20, illustrating the characters of the mature 


region, the latter showing communication pores. 

Fragments of zoaria, natural size, showing variations in size and surface 
characters. 

Richmond formation, Richmond, Indiana. 


Homotrypa wortheni var. prominens, new variety, p. 584. 


Natural size views of two fragments. Richmond formation, Elkhorn 
Creek near Richmond, Indiana. 


Homotrypa wortheni var. intercellata, new variety, p. 584. 


. Tangential section < 35, through mature region. Richmond formation, 


near Osgood, Indiana. 
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PLate XXYV. 
Homotrypa ramulosa, new species, p. 585. 


2. Vertical and tangential sections x 20, illustrating the internal characters. 
3. Tangential section « 50, through fully matured region of several zocecia. 
4. Natural size view of a nearly complete zoarium. 

Richmond formation, Versailles, Indiana. 


Homotrypa nitida, new species, p. 586. See also Plate XX, fig. 15.) 


5. Tangential section « 20. 

6. Vertical section < 20, showing form and distribution of cystiphragms and 
diaphragms. 

, 8. Natural size views of fragments. 
Richmond formation, near Osgood, Indiana. 


Homotrypa dawsoni (Nicholson), p. 581. 


9. Vertical section X 20, showing distribution of cystiphragms. 
10. Tangential section x 20, through fully matured region. 
Richmond formation, Waynesville, Ohio. 


Homotrypa splendens, new species, p. 587. 


11,12. Vertical and tangential sections < 20, illustrating the internal characters 
of the species. 
13. A single zocecium > 50, as seen in tangential section. 
14. Natural size view of a fragment of a frond of this species. 
Richmond formation, Wilmington, Illinois. 


Homotrypa nodulosa, new species, p. 582. (See also Plate X XIII, figs. 5-11.) 


15. Tangential section of a single zocecium 35, showing communication 
pores. Richmond formation, Hanover, Ohio. 
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A REVIEW OF THE ELASMOBRANCHIATE FISHES 


JAPAN. 


OF 


By Davip Starr Jorpan and Henry W. Fow ter, 


Of the Leland Stanford Junior University. 


In the present paper is given a record of the species of Elasmobran- 
chiate fishes, sharks, rays, and chimeras, known to inhabit the waters 
of Japan. It is based on the collections made by Messrs. Jordan and 
Snyder during the summer of 1900, and on the material contained in 
the Japanese museums and in the United States National Museum, 
some of which were collected by the U. S. Fish Commission Steamer 
Albatross. The accompanying figures are chiefly by Mr. William 
Sackston Atkinson. 


Subclass SELACHII. 


This includes among recent fishes the sharks and the rays, marine 
tishes mostly of large size, abounding in all seas. 

We begin the group with the archaic type, the order or suborder 
Notidani, proceeding thence from the more generalized sharks to the 
specialized skates. The true sharks form an almost perfect gradation 
into the skates, but there are no forms extant which connect the Noti- 
dani with modern sharks. 

(oé\a@yos, shark; the word originally meaning cartilage.) 


ORDERS OF SELACHII IN JAPAN. 


a. Gill-openings 6 or 7; dorsal fin single; vertebral column imperfectly segmented, 
each segment being equivalent to 2 vertebree, and bearing 2 neural arches; anal 

Be I inc aicenens decudeacascenuissnndsscexuseuseab ee NOTIDANI, I. 

aa, Gill-openings 5; vertebral column well segmented, each segment forming a neural 

arch and | centrum. 

Lb. Vertebre each with the internal caleareous lamelle radiating from the central 
es GRU TE SI oo a sinrcicdcnicacnencneanel ASTEROSPONDY LI, IT. 

bb. Vertebrze with the internal calcareous lamelle not radiating, but arranged in 
one or more concentric circles or series around the central ring; no anal fin; 

palatoquadrate arch not articulated to the skull. 


« Gill-openings lateral; dorsal fins 2 ................. TECTOSPONDYLI, III. 
ec. Gill-openings ventral; dorsal fins small and posterior, or wanting; body and 
pectoral fins forming a depressed disk. ............-..--- BATOIDEI, IV. 
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Order I. NOTIDANI. 


Sharks with the branchial apertures in increased number, 6 or 7; 
only one dorsal fin. Vertebral column imperfectly segmented so that 
from each segment 2 neural arches and 2 vertebral bodies arise. 
Among existing sharks this group contains 2 families. Nunterous 
genera represented by fossils seem allied to these and to the Cestra- 
ciont types. 

(Notidanus, vetiavos, dry back, the Greek name of some shark, 
in Athenzeus. ) 


a. Palatoquadrate apparatus articulated with the postorbital processes of the skull; 
body moderately elongate; teeth in the two jaws unlike; mouth inferior. 

HEXANCHID®, I. 

aa. Palatoquadrate apparatus not connected with the skull; body greatly elongate, 

almost eel-shaped; dorsal, anal, and ventrals close together on posterior part of 

body; teeth in the two jaws alike; mouth anterior. .CHLAMYDOSELACHIDs, II. 


Family I. HEXANCHIDE. 


Body moderately elongate, somewhat depressed anteriorly, tapering 
toward the caudal fin. Head depressed, oblong, with the snout pro- 
jecting. Eyes submedian or anterior, without nictitating membrane. 
Mouth subinferior, large, arched in front; no labial fold. Teeth in 
the two jaws unlike; in the upper jaw 1 or 2 pairs of awl-shaped teeth, 
the next six teeth broader and each provided with several cusps, one 
of which is much the strongest. Lower jaw with 6 large comb-like 
teeth on each side, besides the smaller posterior teeth. Spiracles 
small, on the side of the neck. Only one dorsal fin, without spine, 
opposite the anal, and similar to it. No pit at the root of the caudal. 
Gill-openings wide, 6 or 7 in number. Viviparous sharks, sometimes 
reaching a very large size. Species of the warm seas. 


a, Gill-openings, 7 on each side Heptranchias, 1. 


1. HEPTRANCHIAS Rafinesque. 


Heptranchias Ra¥rinesqve, Caratteri, 1810, p. 14 (cinereus). 
Notorhynchus Ayres, Proc. Cal. Acad. Sci., I, 1856, p. 72 (maculatus). 
Heptanchus of Auriors. 


Gill-openings 7 on each side. Lower teeth uniform in size or 
decreasing toward corners of mouth; cusps on the cutting edge more 
or less regularly graduated. 

(éxta, seven; Bpayyia, gills.) 


a, Notornyncuus. Median tooth of lower jaw with the central cusp small or wanting. 
b. Color, gray; cusps of most teeth growing smaller from the second deani, 1. 
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1. HEPTRANCHIAS DEANI Jordan and Starks. 
ABURAZAME (FAT SHARK). 


Heptranchias deani JordaN and Srarks, Proc. Cal. Acad. Seci., 1901, L, p. 348; 
Misaki. 


Head, 6 in length; width of body at pectorals, 14 in head; eye about 
44; snout about 34; width of mouth at corners, 24; pectorals, 14; base 
of ventrals, 2; depth of caudal peduncle, 44 in head. 

Body very elongate, more or less rounded, though somewhat 
depressed in front; tail compressed, elongate, tapering. Head elon- 
gate, pointed, compressed, broader than deep; snout produced, com- 
pressed above, flat, roundly pointed; eye large, anterior, lateral, supe- 
rior; mouth large, triangular, narrowly rounded in front; symphysis 
of mandible a little before eye, which is over anterior part of mouth; 
lips not especially thick; corners of mouth forming a long groove 
equal to one-half length of exposed dental margin of mandible; teeth 
in upper jaw sharp, long, pointed, hooked backward, without lateral 
cusps; a median tooth at symphysis of mandible with two or three 
small cusps on each side; teeth in mandible 4 on each ramus, each 
tooth with a serrated cutting edge composed of 6 or more cusps; first 
cusp with a very small notch in front, second enlarged, and all arranged 
in the formula 1+-1+3+1,1+1+44+1,14+1+5+1, 1+1+4+6+1, accord- 
ing to individual size; while the cutting edge is continuous it is not 
uniform and even, as depth of each tooth is a little less behind, edge 
above a trifle oblique; inner buccal fold in mandible thick and fleshy; 
tongue not free from floor of mouth; nostrils large, about midway on 
snout below, between its tip and front of eye; interorbital width con- 
vexly flattened. Spiracles small, superior, and about midway between 
eye behind and gill-opening. Gill-openings large, broad, becoming 
progressively smaller behind, all entirely in front of root of pectoral. 

Body very finely roughened. 

Dorsal fin small, its greater portion before origin of the anal; anal 
low, its base long; pectorals small, edges posteriorly slightly emargi- 
nate; ventrals low, base long, origin nearer origin of anal than origin of 
pectoral; caudal very long, lower lobe deep in front, then very narrow 
till near end, where a terminal notch is formed. Caudal peduncle 
compressed, somewhat triangular in cross section, flattened above. 

Color in spirits dark gray brown above and on the upper parts of 
fins, below pale or whitish; in a photograph in the Imperial University 
a few whitish spots are shown. 

Length 383 inches (98 em. 3 mm.). 

This description from the original type, a female, No. 12620, ichthy- 
ological collections, Leland Stanford Junior University Museum. It 
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was taken at Misaki by Kumakichi Aoki, with hook and line, in deep 
water. 


The species is not rare on the coast of southern Japan. 
(Named for Bashford Dean.) 


Family 11. CHLAMYDOSELACHID. 
FRILLED SHARKS. 


Body very elongate and slender, the tail tapering to a point. Head 
very broad and depressed. Snout broad. Eyes lateral and without 
nictitating membrane. Nostrils large, the nasal cavity separate from 
the mouth. Mouth anterior, the jaws almost equal. Teeth in oblique 
rows, the bases extended backward, and the cusps slender. Spiracles 
present. Gill-openings six. Dorsal fin posterior, without spine; anal 
fin well developed. No pit at root of caudal. First gill-membrane 
not free across the isthmus, but joined by median and rather thick 
membrane. Intestine said to have a spiral valve.. Anterior basi- 
branchial cartilages present. 


2. CHLAMYDOSELACHUS Garman. 


Chlamydoselachus GARMAN, Bull. Essex Inst., Jan. 17, 1884, p. 47 (anguineus). 
Chlamydoselache GUNTHER (variant in spelling). 

Opercular flap forming a broad frill over first gill-opening. Eyes 
rather small; mouth very large, extending far beyond the eye. Teeth 
similar in the jaws, each with three slender, curved, subconical cusps, 
separated by a pair of rudimentary denticles, on a broad base; no 
median series of teeth above like that on the symphysis of the mandi- 
ble. Mouth larger than broad, and with no labial folds at angles. 
Pupil horizontally elongated. Fins broad, rounded; caudal without a 
notch. 

Of this genus but a single living species is known. It inhabits the 
open sea in waters of some depth, and is most abundant in the Kuro 
Shiwo or warm current on the east coast of Japan. 

(yAapvs, mantle or frill; oéAayos, shark.) 


2. CHLAMYDOSELACHUS ANGUINEUS Garman. 
RABUKA; KAGURAZAME (SCAFFOLD SHARK). 


Chlamydoselachus anguineus GARMAN, Bull. Essex Inst., Jan. 17, 1884, p. 47, with 
figs.; Japanese seas; Bull. Mus. Comp. Zool., 1885, XII, No. 1, with plates 
and account of anatomy; off Japan.—Gi'nrner, Deep Sea Fishes Challenger, 
1884, p. 2, with plates; Japan.—Co..err, Bull. Soc. Zool. France, 1890, 
p. 219; Funchal, Madeira.—Jorpan and Evermann, Fish N. M. America, I, 
1896, p. 15 (after Garman). 


Head about 74 in length; depth about 12%; tail 1} in trunk and head; 
eye 8} in head; snout 4; maxillary 1}; interorbital space 24; width of 
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mouth at corners 24; internasal space 3%; pectoral 14; internasal space 
1% in interorbital space. 

Body very elongate and tail greatly compressed, roughened, and 
tapering to a point. Head rather small, oblong, greatly depressed, 
broad, and its greatest depth two-thirds its width; snout depressed, 
broadly rounded, and projecting but little beyond mandible; eye small, 
its posterior margin about first two-fifteenths of length of head; nostrils 
large, lateral, on sides of snout and a little low in position; mouth 
very large, more than half the head; teeth trieuspid, spaces between 
each cusp with a small denticle at base, similar in both jaws, and in 
‘ 13—0—13 d ‘ . 
formula i1—1—11' well separated, in oblique rows, with not more 
than 6 teeth in each row; tongue small, slightly elongate, point rounded, 
and a little free in front; inside of mouth roughened, especially the 
tongue. Gill-openings very large, first the largest, the others pro- 
gressively smaller; inner edges of branchial arches roughened; gill- 
filaments flattened, adnate to interbranchial septa except at tip; pharynx 
long and broad; gill-membrane joined to isthmus medially by a thick 
membrane. 

Scales very small and sharp, a little enlarged along lateral line, most 
of edges of fins, and jaws, becoming especially large at angle of the 
latter. 

Dorsal small, its origin about over that of anal; anal about twice as 
large as dorsal; pectoral small, broad, with a very blunt angle: ven- 
trals large, broad, and rounded; caudal with broad lower lobe, tapering 
to an elongate and sharp point, upper rays very short and uniform. 

Color in spirits uniform brown. 

Length 39 inches (99 em. 6 mm.). 

This description from a Misaki specimen. 

Kuro Shiwo, off Izu, Sagami, and Awa, on the east coast of Japan; 
our three specimens from off Misaki, in Sagami. It has also been 
taken off Madeira and off Norway in deep water, and it is probably 
widely distributed. 

Our largest example measures 59} inches (148 cm. 6 mm.). 

(anguineus, from angu?s, the slow worm, the word allied to Anguilla= 
éyxedus, eel.) 


Order Il. ASTEROSPONDYLI. 
TYPICAL SHARKS. 


The essential character of this order is in the structure of the verte- 
bre. The calcareous lamelle within each vertebra radiate from the 
central ring. The group contains the great body of living sharks, 
including all of those with 5 gill openings, 2 dorsals, and an anal fin. 
(aornp, star; oxovdvdos, vertebra.) 
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FAMILIES OF ASTEROSPONDYLI. 


I. Cesrractontes. Palatoquadrate apparatus articulated to preorbital part of skull; 
dorsal fins with spines; head short and blunt; teeth of differing forms in the 
RIS AIMIN VAI oon ccc ncaa dances se ceeeeaneeeeanes Hereropontip&, IIT. 

Il. Gaver. Palatoquadrate apparatus not articulated with skull; no dorsal spines; 
head more or less pointed in profile; teeth not differing widely in form in the 
same individual. 

a. First dorsal fin overor behind ventrals; spiracle present; no nictitating membrane. 
b. Tail not bent upward; nostrils not confluent with the mouth. 

C. TURE GEIR: oc cco csiacds ccamsacssokeaseanyades Scy.Liorninips, IV. 
Ob BRANES GUGVIVIDEEOUN..... . 6. cacctn wees cca Seen eecaees Hemiscy.Luup», V. 

aa. First dorsal fin inserted more or less in advance of ventrals. 
d. First dorsal fin high, highest anteriorly, its base wholly in front of that 

of ventrals. 
ee. Caudal fin not lunate, its upper lobe two or more times length of lower, 
with a notch below toward its tip; side of tail not keeled. 
f. Last gill-opening above base of pectoral. 
g. Tail moderately developed, forming less than one-third of the total 
length; eyes with nictitating membranes. 


h: Head tiormally forined:. «..... «0.202.465 ce 25556 CarcHarups», VI. 

hh. Head hammer-shaped or kidney-shaped by the extension of its 
NNN nun cacien Canteen een ewan arene SpHyrnip&#, VII. 

gg. Tail exceedingly long, forming about one-half the total length; 
eyes without nictitating membrane...........ALopup»*, VIII. 

ff. Last gill-opening entirely in front of pectoral; snout ending in a long 
a RG: « Seay e eect eet eee Mitsukurinip.x, IX. 


ee. Caudal fin lunate; caudal peduncle with a keel on each side; size large. 
i. Last gill-opening entirely in front of pectorals. 

j. Gill-openings moderate; teeth large and sharp. .Lamnip», X. 

jj. Gill-openings very wide, nearly meeting under throat; teeth 
very small and numerous; size enormous. 

CerorHINip»®, XI. 

ii. Last gill-opening above base of pectorals; teeth small; size 

WES Scop seen tbe ose were eee Ruarnopontip#, XII. 


family I. HETERODONTID. 
CESTRACIONT SHARKS. 


Body elongate; obtusely trihedral, gradually tapering backward; 
head high, with the forehead declivous, and little prominent. Mouth 
rather narrow, the upper lip divided into 7 lobes, the lower with a 
fold; dentition similar in both jaws, small obtuse teeth in front, and 
the lateral teeth molar-like and enlarged. Nostrils confluent with the 
mouth. Gill-openings 5. Spiracles small. Dorsal fins 2, and each 
provided with a strong spine. Caudal fin usually notched at tip. 
Oviparous, the egg-cases very large, subconical, without tentacles, 
and spirally twisted. Small sharks now inhabiting the Pacific Ocean. 
Species supposed to belong to the same family are widely distributed 
as fossils in the Mesozoic and earlier periods. 
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8. HETERODONTUS Blainville. 


Heterodontus BuainvitiE, Nouv. Bull. Scien., 1816, p. 121 (philippi). 
Cestracion Cuvier, Régné Animal, Ist ed., 1817, p. 129 (philipp?). 
Gyropleurodus Git, Proc. Acad. Nat. Sci. Phila., 1862, p. 489 ( francisci). 
Tropidodus Git, Proce. Acad. Nat. Sci. Phila., 1862, p. 489 (pantherinus). 


Body elongate, thick and heavy anteriorly, and the tail tapering. 
Head thick, oblong, broad. Snout bluntly rounded, rather long, and 
protruding. Eyes small, high, with the ridges above more or less 
prominent. No nictitating membrane. Mouth rather small and 
narrow; teeth small and obtuse in front, in the young pointed, and 
provided with 3 to 5 cusps; the posterior teeth molar-like, twice as 
broad as long, and arranged in oblique series, one series being formed 
by much larger teeth than those in the other series. Spiracles small, 
a short distance from the lower part of the eye. Gill-openings rather 
narrow. Scales small, sometimes cruciform. First dorsal opposite 
the space between pectorals and ventrals; second dorsal in advance of 
anal; pectorals very large and below gill-openings; caudal fin mod- 
erate, more or less bent upward. Species about 5, and usually placed 
in one genus, /Teterodontus, often called by the later name of Cestracion. 
(ere pos, differing: odovs, tooth.) 


3- HETERODONTUS JAPONICUS (Dumeril). 
NEKOZAME (CAT SHARK). 


Heterodontus philippi var. japonica Dumeérit, Hist. Nat. Poiss., 1, 1870, p. 424; 
Japan. 

Cestracion japonicus MikLouno-Mactay and Mac ueay, Proc. Linn. Soe. N. §. 
Wales, VIII, p. 428, pl. xx; Japan.—Isnikawa, Prel. Cat., 1897, p. 61; Tokyo. 

Heterodontus japonicus SteErNDACHNER, Reise Aurora, 1898, p. 224; Kobe. 

Heterodontus zebra Bureker, Verh. Bat. Gen., X XVI, 1854, p. 127; Nagasaki 
(not of Gray). 

Head 64; depth 64 in length; width of body at pectorals 1} in head; 
eye 54; snout 14; mouth about 3; interorbital space 2; width of mouth 
1%; ventrals 14. 

Body elongate, thick, heavy, compressed anteriorly; tail rounded, 
tapering backward. Head broader than deep, oblong, elevated above; 
snout very blunt, flattened above, much longer than interorbital space; 
cheeks rounded, convex, full, swollen; eye very full, elongated hori- 
zontally, high, and nearer gill-opening than tip of snout; snout pro- 
trudes so that mouth is not terminal; teeth tricuspid in front, median 
cusp largest, but posteriorly becoming molar-like, rounded and large; 
lips very thick, fleshy, with a deep fold at corners of mouth; nostrils 
large and confluent with mouth; interorbital space broad, concave, and 
superorbital ridges elevated on both sides. Spiracles very distinct, a 


short distance below posterior margin of eye. Gill-openings in front 





600 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVI. 








at first, then rising above base of pectoral, first largest, equal to 14 in 
the interorbital space, the others progressively smaller to last, which 
is one-half the length of first. 

Body rough on the top of head and hack. Fins large, first and 
second dorsal each with a strong, sharp-pointed spine, the origin of 
first midway between tip of snout and origin of the second dorsal; first 
dorsal higher than second, its margin concave and its height a little 
less than head; second dorsal with its origin midway between origin 
of first dorsal and tip of caudal, low, and with its margin also concave; 
anal smallest fin, posterior to second dorsal; pectorals very large, equal 
to caudal, broad and with margin straight; origin of veritral nearer 
first dorsal than second dorsal, short, blunt behind, and margin straight; 
caudal with lower lobe broad. Caudal peduncle long, compressed, 
flattened above and below, its least depth equal to its breadth a trifle 
more than eye or about 24 in interorbital space. 

Color in spirits pale brown, dark above; across snout a broad pale 
bar, then one behind eye, crosswise, above, two narrow pale bars 
between eye and first dorsal, then two more from first dorsal, two 
more between first and second dorsal, two from second dorsal, a broad 
pale one on middle of caudal peduncle, and then another at junction of 
caudal and caudal peduncle; pectorals and ventrals pale above. 

Length 19! inches (48 em. 5 mm.). 

Described from a specimen from Nagasaki. 

Coasts of Japan; generally common southward. Our specimens 
taken at Misaki, Tokyo, Wakanoura, Kobe, Hakata, and Nagasaki. 
It is close to the Australian J/eterodontus philippi, differing at least 
in the coloration. To the Chinese species //eterodontus. zebra“ it is 
still nearer, but according to Steindachner it differs in coloration, in 
the form of the head, and of the individual fins. 


Family I1V. SCYLIORHINIDE. 
CAT SHARKS. 


Dorsal fins 2, both rather small, without spines, the first more or 
less behind the ventrals; anal fin present, usually before the second 
dorsal; caudal fin rather long, usually with a basal lobe; the tail not 
keeled and not bent upward. Spiracles present, close behind eye; no 
nictitating membrane; gill openings small, the last one above the root 
of the pectorals. Mouth usually broad, with small teeth, several series 
being in function; teeth small, each with a median cusp and 1 to 4 
small cusps on each side; nostrils near mouth, not confluent with it, 
sometimes provided with cirri. Gill openings 5, nearly equidistant. 


Mucous pores about head numerous, especially on lower side of snout. 
Oviparous. Egg cases large, quadrate, with prehensile tubes at the 
angles. Small sharks, the species rather numerous in warm seas. 


« Cestracon zebra Gray, Zool Miscel., 1831, p. 5; Canton. 
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a, ScyLionHININe. Nasal and puccal cavities separate; spiracles close behind eye; 

gill openings nearly equidistant; teeth small, usually tricuspid. 

b. Nostrils separated from each other by a broad isthmus. 
c. Scales on upper margin of the tail little if at all enlarged, usually similar to 
those on rest of body, or at any rate not forming a serrated edge. 

d. Head not very broad; stomach not inflatable; second dorsal behind anal, 
eemenees ie: Tr THOU CU go dis deci cen cdtassasstcdwaeccudas Halzxlurus, 4. 
dd. Head extremely broad; stomach capable of great inflation; second dorsal 


I BIN iso dann askscusdenwedacnunnseveaeausun Cephaloscyllium, 5. 


4. HALAZLURUS Gill. 


Halezlurus Gut, Ann. Lye. Nat. Hist. N. Y., 1861, p. 407 (bitrgeri). 


Body and head slender; spiracle small, close behind eye; nasal and 
huecal cavities separate; nasal valves simple, without lobe or groove, 
the nostrils separated by a broad interspace; teeth small, tricuspid. 
First dorsal behind ventrals, second dorsal behind anal, which is far 
from caudal. 

Very small spotted sharks, allied to Scyliorhinus and Catulus. 

(@As, sea; ailoupos, cat.) 


4. HALAZZLURUS BURGERI ( Miller and Henle). 


Seyllium burgeri M@éLLER and HENLE, Plagiost., 1837, p. 8, pl. m; Nagasaki.— 
Scu.LeceL, Fauna Japonica, Poiss., 1850, p. 301; Nagasaki.—B.erexer, Act. 
Soe. Sci. Ind. Neerl., I, 1856, Amboyna, p. 69; Amboyna.—Ginruer, Cat. 
Fish Brit. Mus., VIII, 1870, p. 404; Japan, Formosa, Amboyna.—DuMERu, 
Hist. Nat. Piss., I, 1870, p. 320; Nagasaki. 

Halzxlurus burgeri G1tt, Am. Lye. Nat. Hist. N. Y., 1861, p. 407. 

Head 7%; depth about 124 in length; width of head 1} in its length; 
snout 24 in head; interorbital space 24; width of mouth about 2; eye 4; 
eye 1% in snout; 1% in interorbital space; pectoral 14 in head; base of 
anal 2. J 

Body very elongate, depressed somewhat in front, and tail long and 
tapering. Head small, rather broad, but not as broad as long, and 
depressed above; snout depressed, produced, lateral profile pointed, 
but when seen from above, broadly rounded; eyes rather large, lateral, 
about in center of length of head; mouth very broad, mandible begin- 
ning in front of eye, and corners below posterior part of eye; teeth 
small, numerous, tricuspid in both jaws; nostrils rather large, nearer 
eye than tip of snout, but not confluent with mouth; interorbital space 
broad and flattened like top of head and snout. Spiracles large and 
directly behind the eye at a very short distance. Gill-openings small, 
lateral, and above base of pectorals. 

Body very finely roughened. 

First dorsal much larger than second, its origin much nearer base 
of lower caudal lobe in front than tip of snout, and behind ventrals; 
second dorsal entirely behind anal and distant from first dorsal 3 times 
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the latter’s base; anal small, low, its origin a little nearer origin of 
ventrals than origin of lower caudal lobe; pectorals larger than other 
fins, broad, and with their margin nearly straight; ventrals rather 
long; caudal equal to space between origin of its lower lobe, which is 
not very deep. 

Color light brown, a trifle darker above; small round black spots 
irregularly grouped in double rows over back, on the sides, and 
between them more or less of a warmer tint; lower parts pale, 
immaculate, except on tail, where there are one or two dark spots; 
spots on caudal small. 

Total length 154 inches (39 em., 4 mm.). 

This description is from a dried skin taken at Nagasaki by M. Yahiro. 

Coast of Japan and southward, not common; seen at Misaki and 
Nagasaki. 

(Named for M. Burger, who collected specimens and paintings 
about Nagasaki for Temminck and Schlegel.) 


5. CEPHALOSCYLLIUM Gill. 


Cephaloscyllium Giitt, Am. Lye. Nat. Hist. N. Y., 1861, p. 407 (laticeps). 


This genus differs from Catulus in the very broad head, and in the 
power or habit of inflating the stomach when disturbed. 
(xegadn, head: Sceyllium.) 


5. CEPHALOSCYLLIUM UMBRATILE Jordan and Fowler, new species. 
NANUKAZAMI (SEVEN DAY SHARK); OSEIBUKA (CROWD SHARK). 
Cephaloscyllium laticeps Nystrom, Kong. Svensk Vet. Ak., 1887, p. 49; Nagasaki— 
IsHikawa, Prel Cat., 1897, p. 62; Tokyo (not Scyllium laticeps Duméril, 
which is an Australian species). 

Head 6} in length; depth about 8; depth of head 14 in its length; 
snout 2% in head; interorbital space 2; width of mouth about 2; eye 
34 in interorbital space; mouth 2 in head; pectoral 14; depth of 
‘audal peduncle about 3 in interorbital space. 

Body elongate, more or less depressed -anteriorily, tail narrow, 
tapering downward. Head rather large, broad, its breadth a little less 
than length; snout produced, bluntly rounded, flattened above; eye 
small, lateral, nearer tip of snout than first gill-opening; mouth large, 
rather broad; teeth small, numerous, tricuspid; nostrils nearer tip of 
snout than eye, not confluent with mouth; interorbital space broad, 
flat; spiracles small, behind eye, and a little below, or for space less 
than diameter of the eye; gill-openings 5, posterior smallest. and a 
little above base of pectoral. 

Scales small, rough. 

First dorsal much larger than second, behind ventrals; space between 
it and second dorsal much greater than base of first dorsal; origin of 
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e 2 second dorsal nearer first dorsal than base of caudal lobe; anal fin below, 
r and a trifle in front of second dorsal; pectorals large, nearer tip of 
r snout than origin of ventrals; ventrals rather low, their origin nearer 
8 origin of anal than that of pectoral; caudal longer than head. 
Color pale brown, very light below, marbled above with shades of 
3 dark and deep brown; on back five broad cross bars of pale ruddy 
d brown, with blotches of darker brown, first behind the eye, next over 
.. base of pectoral, next between it and first dorsal where another is, and 
3; finally last at second dorsal; on caudal, two broad cross bars, one at 
base of caudal, the other near its tip. Length 384 inches (98 cm). 
Type a dried skin, No. 12693 Ichthyological collections, Stanford 
0. University Zoological Museum. 
d Locality, Nagasaki. 
rs 
Fig. 1.—CEPHALOSCYLLIUM UMBRATILE, 
he Coast of Japan southward, apparently quite rare, as we have 
obtained only one specimen from Nagasaki, collected by Mr. Yahiro. 
From the same locality it is also recorded by Nystrom. 
(wmbratilis, shaded.) 
Family V. HEMISCYLLIID.E. 
i— 
il, This group is closely allied to the Scy/liorhinide, differing mainly 
in being ovoviviparous, the young being brought forth alive as in 
th; most sharks. The nasal and buccal cavities are confluent, the anal is 
sve behind the second dorsal, the large spiracles are more or less behind 
of the eye, and the body is usually marked with dark cross-bands. 
a, HemiscyLuin®. Sides of head with no dermal flaps or cirri; spiracles very dis- 
Ww, tinct below the eye; anal far behind second dorsal ............ Chiloscyllium, 6. 
less aa. ORECTOLOBIN®. Sides of the head with dermal flaps or cirri; spiracles wide, 
eye oblique slits behind and below the eye................-------- Orectolobus, 7. 
ze, 
yof FF 6. CHILOSCYLLIUM Miiller and Henle. 
ad, ; , 
Chiloscyllium M@LLER and Hentz, Plagiostomen, 1837, p. 17 (plagiosum).- 
“9 Synchismus Git, Am. Lyc. Nat. Hist. N. Y., 1861, p. 408 (tuberculatus). 
a 
| Spiracle very distinct, below the eye. Nasal and buccal cavities con- 
fluent; nasal valve folded, with a cirrus. Lower lip well developed, 
een continuous across the symphysis. Teeth small, triangular, with or 





without lateral cusps. Last two gill-openings close together. Dorsal 
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fins two, the first behind the front of ventrals. Anal-far behind 
second dorsal, close to caudal. East Indies. 
(xéiAos, lip; Scyllium, a related genus of sharks.) 


6. CHILOSCYLLIUM INDICUM (Gmelin). 


Squalus sp. Gronow, Mus. Ich., I, p. 61, No. 133; India (from a specimen in 
which the anal fin was cut away). 

Squalus indicus GMELIN, Syst. Nat., I, 1788, p. 1503 (after Gronow). 

Chiloscyllium indicum Gitnrner, Cat. Fish, VIII, 1870, p. 411; China, Japan, 
India, Cape Seas, Java, Ceylon, ete. (and of most recent authors).—JoRDAN 
and EverMANN, Proc. U. 8. Nat. Mus., 1902; Formosa. 

Squalus gronovianus Lackpkpg, Hist. Nat. Poiss., I, 1798, p. 280, pl. x1, fig. 1 
(after Gronow). 

Squale dentelé Lactrkpg, Hist. Nat. Poiss., I, 1798, p. 281, pl. x1, fig. 1. 

Sgualus tuberculatus Brocu and Scunewer, Syst. Ichth., 1801, p. 137. 

Synchisinus tuberculatus Git, Am. Lye. Nat. Hist. N. Y., 1861, p. 408. 

Scyllium plagiosum Bennett, Life of Raffles, 1830, p. 694. 

Chiloscyllium plagiosum Mt.LLeR and HEN 8, Plagiost., 1837, p. 17.—Dumérm, 
Elasmobr., 1870, p. 328 (and of various authors). 

Scyllium ornatum Gray, Ind. Zool., II, 1830-35, pl. c, fig. 1; India. 

Chiloscyllium grisewm MtLLER and HENLE, Plagiost., 1837, p. 19. 

Chiloscyllium margaritiferum BLeEKker, Ned. Tyds. Dierk, I, 1851, p. 248. 

Seyllium hasselti BLeeKer, Verh. Bat. Gen., XXIV, 1852, Plagiost., p. 19. 

Seyllium phymatodes Bureker, Verh. Bat. Gen. Plagiost., p. 21. 

Squalus caudatus Gronow, Syst., Ed. Gray, 1854, p. 8. 


Head 8 in length; depth 13; snout 24 in head; interorbital space 2%; 
width of head 14 in its length; eye 3 in interorbital space; base of pec- 
toral 24 in head; base of anal 14. 

Body very elongate, slender, tail long and tapering. Head long, 
depressed, broadly rounded above, flattened below; snout broadly 
depressed, produced, and rounded above so that .lateral profile is 
bluntly pointed; eyes small, high, lateral, rather far apart, in middle 
of length of head; mouth very broad, transversely straight, nearer 
eye than tip of snout; mandible with a broad, undivided flap, pos- 
terior edge undulated; teeth pointed, with a basal cusp on each side, 
numerous, rather small; nostrils large, confluent with corners of 
mouth, and each with a pointed barbel; interorbital space elevated a 
little, very broad, flattened. Spiracles very large, below and behind 
eye. Gill-openings about equal, the posterior above root of pectoral, 
and last two very close together. 

Scales rather large and coarse. 

Origin of first dorsal a little nearer tip of snout than origin of lower 
caudal lobe, similar to second dorsal, and only a trifle larger, space 
between two fins about equal to head; anal short, far behind second 
dorsal and only separated from caudal by a deep notch; pectorals 
broad, a little shorter than head, and nearer the tip of snout than origin 
of ventrals; ventrals before first dorsal, their tips reaching nearly to 
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middle of its base; caudal not bent up, upper lobe low, straight, and 
lower lobe long, deeper than upper and with a notch near its tip. 
Back with a low median keel. 

Color in alcohol pale brown above, whitish beneath, and with 
thirteen broad deep ‘brown cross-bars above, between which on median 
line of back a deep brown spot; sides of body and broad cross-bars 
with a number of light spots, of more or less irregular size, and some 
of those on sides of abdomen greatly enlarged. 

Head with a number of pores. 

Length 264 inches. 

This description from a male from Formosa, loaned us by Dr. Shin- 
nosuke Matsubara. 

Coasts of China and Formosa, recorded once from Nagasaki by 
Ginther. 


Fic. 2.—CHILOSCYLLIUM INDICUM, 


The synonymy above given is from Giinther; we have no means of 
valuing the nominal species included by Giinther under the name of 
Chiloseyllium indicum. 


7. ORECTOLOBUS Bonaparte. 


Orectolobus Bonaparte, Selach., 1836, p. 11 (barbatus). 
Crossorhinus MULLER and Hen ez, Plagiost., 1837, p. 21 (barbatus). 


Spiracle a wide oblique slit behind and below the eye; nasal and 
buccal cavities confluent. Head broad, flat, the snout very obtuse; 
mouth wide, partly anterior, a free nasal cirrus; sides of head with 
numerous skinny flaps; chin with or without barbels. Lips well devel- 
oped. Anterior teeth rather large, long, and slender, without lateral 
lobes; lateral teeth smaller, tricuspid in few series; last two gill-open- 
ings close together. First dorsal behind ventrals, the second before 
anal, which is very close to caudal. Tail short. 

(opexros, stretched out; Aofos, lobe). 

Proc. N. M. vol. xxvi—02——41 
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i 7. ORECTOLOBUS BARBATUS (Gmelin). -, 


Squalus barbatus GMELIN, Syst. Nat., 1788, p. 1493; New Holland (after Barbu 
of Broussonet, Act. Paris, 1780, p. 657). 

Crossorhinus barbatus MULLER and HENLE, Plagiost., 1837, p. 21, pl. v.—ScHLEGEL, 
Fauna Japonica, Poiss., 1850, p. 301; Nagasaki.—Dumerti., Elasmobr., I, 
1870, p. 338; Australia, Japan, China.—Ginrner, Cat. Fish, VIII, 1870, 
p. 414; Japan, Tasmania, Australia.—Mac.eay, Australian Fishes, 1881, p. 
301; Port Ja¢kson. 

Squalus maculatus BoNNATERRE, Encycl. Meth., 1788, p. 8 (after Broussonet; 
Coll. Capt. Cook). 

Squalus appendiculatus Suaw, Naturalists’ Miscellany, 1809, p. 727. 

Head 64 in length; depth 9; depth of body 14 in head; depth of head 
about 1% in ‘ts length; length of head 14 in its width; eye 94 in head; 
2 in spiracle; 34 in snout; 44 in interorbital space; snout 3 in head, 14 
in interorbital space; 1} in space between spiracles; width of mouth 2 
in breadth of head; pectoral about 14; base of ventral 1} in length of 
pectoral; caudal peduncle 3 in space between spiracles. 

Body elongate, very much depressed and broadened anteriorly; tail 
rather narrow, compressed, tapering. Head very broad, flattened, 
its breadth greater than length; snout broad, profile very blunt, trun- 
cate, with rounded edges, upper surface flat; eyes very small, superior, 
superorbital ridges slightly elevated and broadly flattened; jaws nearly 
equal, upper projecting beyond but little; teeth without cusps, sharp, 
elongate, pointed; lips very thick, fleshy, fringed inside; nostrils con- 
fluent with mouth, lateral, far apart, inferior; mouth with deep labial 
groove at corner, which is a little in front of eye; tongue broad, flat, 
compressed, little free in front; sides of head and snout each with 9 
compressed dermal flaps or appendages of different sizes, first pair 
from nostrils are largest; interorbital space like rest of top of head, 
flat. Spiracles very large below and behind eyes. Gill-opening rather 
small, above pectorals. 

Scales small, rough when stroked backwards. 

First dorsal the larger, higher than second; space between its base 
and that of second two-thirds length of its own base, and its origin 
over posterior part of base of anal; origin of second dorsal nearer 
origin of ventral than tip of anal; anal smallest, beginning directly 
behind second dorsal; pectorals large, broad, margin truncate; ven- 
trals nearer origin of anal than first gill-opening; caudal moderate, 
with a notch near tip, equal to space between origin of first dorsal and 
base of second posteriorly. 

Color in spirits pale brown, whitish beneath; upper surface beauti- 
fully marbled and variegated with darker brown; crosswise about ten 
broad dark bars made up of similar mottlings; a whitish spot behind 
the corner of spiracle. 

Length 33 inches (84 cm. 2 mm.). 

Described from a female taken at Hakata. 
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Japan to Australia, rather common to the southward. Our speci- 
mens from Nagasaki, and one from Hakata, where it was found abun- 
dant. The identity of the Japanese species with the Australian 
Orectolobus barbatus is yet to be proved. 

(barbatus, bearded. ) 


Family VI. CARCHARUD2®. 
TYPICAL SHARKS. 


Sharks with two dorsal fins, the first short and high, entirely before 
the ventrals, the second comparatively small, opposite the anal; no 
spines; gill-openings moderate, the last above the base of the pectorals; 
tail more or less bent upward from the base of the caudal fin; sides of 
tail not keeled; eyes with nictitating membranes; head not hammer- 
shaped, the snout longitudinally produced, as usual among sharks. 
Spiracles small or obsolete. Species oviparous. 

A large family, found in all seas. The species are often closely 
related and difficult of determination. 


a. Mustretin®: Teeth flat and paved, without cusps or ridges; spiracles present; no 
pit at root of tail; labial folds well developed. 
b. Teeth very blunt Vustelus, 8. 
aa. CARCHARIIN: Teeth more or less compressed, with entire or serrate sharp edges. 
c. Spiracles present. 
d. Root of tail without pit. 
e. Teeth rather small, each with a medium cusp and one or two small lateral 
cusps on each side. 
f. Teeth larger, with sharp cusps; snout of moderate length; embryo not 
attached to uterus by a placenta Triakis, 9. 
ee. Teeth larger, with a single cusp, oblique, notched and coarsely serrated 
on the outer margin Galeus, 10. 
dd. Root of tail without conspicuous pit above; teeth all coarsely serrate, alike 
in both jaws, and all with a deep notch on outer margin; caudal fin with 
a double notch Galeocerdo, 11. 
cc. Spiracles obsolete; lower teeth narrower than upper teeth. 
g. Angle of mouth without groove or with merely a slight depression, 
which does not extend along either jaw. 
h. First dorsal fin inserted posteriorly, nearer ventrals than pectorals; 
embryo not joined to the uterus by a placenta; slender sharks, 
with very strongly serrated teeth Prionace, 12. 
hh. First dorsal inserted anteriorly, nearer pectorals than ventrals; 
embryo (so far as known) attached to the uterus by a placenta. 
i. Teeth all serrate more or less (entire in the very young). 
Carchgqrias, 13. 
gg. Angle of mouth provided with more or less distinct groove, which 
extends along one or both jaws; teeth entire, or very nearly so, 
more or less obliquely placed, their points turned away from the 
median line; embryo (so far as known) with placenta. 
Neoliodon, 14. 
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8. MUSTELUS Cuvier. 
DOG SHARKS. 
Mustelus Cuvier, Régne Animal, Ist ed., 1817, p. 128 (mustelus). 
Pleuracromylon Gui, Proc. Ac. Nat. Sci. Phila., 1864, p. 148 (laevis). 
Galeus JORDAN and EverMANN, Fish. N. Mid. Am., I, 1896, p. 29 (after Rafinesque 
1810). 

Body elongate, slender; snout comparatively long and _ flattened; 
mouth crescent-shaped, with well-developed labial folds; teeth small, 
many rowed, flat and smooth, rhombic, arranged like pavement, alike 
in both jaws, and blunter than in any other sharks; eyes large, oblong; 
spiracles small, just behind the eyes; pectoral fins large; first dorsal 
large, not much behind pectorals; second dorsal somewhat smaller; 
anal opposite second dorsal and still smaller; ventrals well developed; 
basal lobe of caudal almost obsolete, the tail nearly straight; embryo 
attached to the uterus by a placenta, or else without placenta, those so 
attached belonging to the subgenus Pleuracromylon. Small sharks, 
among the smallest of the American species. 

(mustelus, a weasel or marten; the same word used for shark, as is 
the synonymous word ga/eus.) 


8. MUSTELUS MANAZO Bleeker. 


MANAZO; HOSHIZAME (STAR-SPOTTED SHARK); HOSHINOKURI (STAR 
CHESTNUT). 

Mustelus vulgaris ScuLEGEL, Fauna Japonica, Poiss., 1850, p. 303, pl. cxxxiv; 
Nagasaki (not of Miller and Henle).—Nystrrom, Kong, Svensk, Ak. Vet., 
1887, p. 50; Nagasaki. 

Mustelus manazo BuLerKker, Verh. Bat. Gen., XX VI, 1854, Japan, p. 126; Naga- 
saki.—Giinruer, Cat. Fish, VIII, 1870, p. 387; Japan.—Dumérit, Elasmo- 
branches, I, 1870, p. 403 (after Rleeker).—IsnHikawa, Prel. Cat., 1897, p. 62; 
Hokkaido, Boshu, Tokyo.—Jorpan and Snyper, Proc. U. 8. Nat. Mus., 
1900, p. 336; Tokyo, Hakodate. 

Head 64 in length; depth 114; width of head 14 in its length; depth 
of head 2; snout 24; width of mouth 3; interorbital space 24; eye 
43; space between spiracles 1$; pectoral about 14; height of dorsal 
1%; caudal peduncle 1} in eye. 

Body long, slender, back elevated in front; tail long, tapering. 
Head broad, broader than greatest depth of body, depressed in front, 
elevated behind; snout greatly produced, depressed, flattened, rather 
broadly rounded; eyes elongate, lateral, in middle of length of head; 
mouth obtusely angular, breadth much greater than either of rami, 
and tip of mandible not before eye; teeth small, pavement-like, in 
many rows; lips thin, at corners of mouth a fold on each side; nostrils 
very large; on lower surface of head, nearer eye and mouth than tip 
of snout; interorbital space broad, flattened. Spiracles small, very 
near posterior margin of eye. Gill-openings rather small, posteriorly 
above base of pectoral in front. 
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Body everywhere very finely roughened. 

First dorsal larger than second, nearer origin of pectoral than that 
of ventral; origin of second dorsal nearer that of first dorsal than tip 
of caudal, and with greater part of its base in front of anal; anal 
smallest nearer caudal than ventral; pectorals a little larger than 
first dorsal, broad, very slightly emarginate; ventrals small, origin 
nearer that of anal than pectoral; caudal short, a little less than space 
between two dorsals. Caudal peduncle rather long, least depth 
greater than least width. 

Color in spirits uniform grayish-brown, much darker above, pale 
below; upper surface of body anteriorly, also along the lateral line, 
marked with small, round, whitish spots. 

Length 22 inches (56 em.). 

This description taken from our largest example, a male, secured 
at Tokyo. 

Coasts of Japan, generally abundant in shallow bays, especially to 
the southward, our specimens from Hakodate, Aomori, Matsushima, 
Tokyo, Misaki, Kobe, Onomichi, Hiroshima, and Hakata. It is a 
small shark, reaching a length of about 24 feet, and is used for food. 
In young specimens the tips of the caudal and dorsals are blackish. 

(Manazo, the Japanese name.) 


9. TRIAKIS Miller and Henle. 
Triakis Miuter and Henue, Magazine of Natural History, II, 1838, p. 36, 
(seyllium). 
Triacis, corrected spelling. 

Body compressed, elongate; mouth large, crescent-shaped, with 
well-developed long labial folds; teeth moderate, numerous, similar in 
both jaws, each with a longer median cusp, and one or two smaller 
ones on each side; eyes small, with nictitating membrane; spiracles 
small, behind the eyes; no pit at the root of the caudal; no lower 


lobe to the caudal; first dorsal fin opposite the space between the pee- 
torals and ventrals. Embryo without placenta. Coloration variegated, 
black and gray. Pacific and Indian oceans. 

(rpeis, three: axis, point). 


9. TRIAKIS SCYLLIUM Miiller and Henle. 
KOROZAME (KORO, INCENSE BURNER; ZAME, SHARK). 

Triakis scyllium Miter and Hen te, Plagiostomen, 1838, p. 63, pl. xxvt; 
Nagasaki.—DumeériL, Elasmobr., 1870, p. 397 (after Miller and Henle).— 
JorpAN and Snyper, Proc. U. 8. Nat. Mus., 1900, p. 336; Tokyo. 

Triacis scyllium Gitnruer, Cat. Fish, VIII, 1870, p. 384 (after Miiller and 
Henle).—IsHi1kawa, Prel. Cat., 1897, p. 62; Tokyo, Sagami. 

Head 6% in length; depth 8%; width of head 14 in its length; depth 
of head 2; snout 24; interorbital space a trifle over 2; eye 64; width 
of mouth 24; snout to mouth 2%; space between spiracles 13; base of 
dorsal 14; base of anal 2. 
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Body long, slender, back elevated, and tail compressed, tapering. 
Head depressed, flattened below, much broader than deep; snout in 
profile pointed, rounded, when seen from above very broadly rounded 
and flattened; eye small, lateral, with nictitating membrane; mouth 
very broad, crescent-shaped, not angular, so that it begins in front of 
eye and ends below middle; teeth small, numerous, sharp-pointed, 
tricuspid; labial fold at the corner of mouth on each side; nostrils 
large, on lower surface of head, nearer mouth than tip of snout; inter- 
orbital space broad, flattened. Spiracles small, directly behind eyes. 
Gill-openings lateral, posterior above base of pectoral. 

Body entirely roughened, the prickles coarser above. 

First dorsal large, a little nearer origin of second dorsal than tip of 
snout, also nearer origin of pectoral than that of ventral; second 
dorsal midway between posterior base of first dorsal and anterior base 
of lower caudal lobe; anal well behind second dorsal; pectoral shorter 
than head, its posterior margin slightly emarginate, reaching beyond 
middle of space between its own origin and that of ventral; ventrals 
nearer origin of anal than posterior base of pectorals; caudal small, 
4} in total length. Caudal peduncle narrow, compressed above and 
beneath. Lateral line present along sides, superior. 

Color dark gray brown, with a number of indistinct broad blackish 
cross-bars; in the upper surface of body a number of scattered, indis- 
tinctly defined, blackish spots; lower surface of body pale: sides and 
lower portions of pectorals and ventrals grayish brown. 

Length 164 inches (47 cm.). 

This description from an example from Tokyo. 

Coasts of southern Japan; rather common in the Inland Sea. A 
small shark, reaching a length of about 24 feet. Our specimens from 
Tokyo, Tsuruga, Onomichi, and Hakata. 

(scyllium, the cat shark; from oxUA@, to rend.) 


10. GALEUS Rafinesque. 
TOPES. 


Galeus¢ Ra¥rnesquk, Caratteri Aleuni Nuovi Generi, 1810, p. 13, in part (galeus, 
etc., although that species is not explicitly mentioned, the first species men- 


tioned being a species of Pristiurus, P. melastomus). 


“From the definition, and from Rafinesque’s custom of taking Linnean specific 
names as generic, making such species always the types of his genera, we may infer 
that Squalus galeus was his type of Galeus. At least this arrangement may be 
accepted pending an agreement as to the generic nomenclature of sharks. In case 
the name Galeus is finally used for Pristiurus or for Mustelus, the present genus will 
become Galeorhinus. Ina private notebook belonging to Rafinesque, now preserved 
in the Smithsonian Institution, he refers to Galeus, Carcharias, and several other 
genera named by Cuvier in 1817, as ‘‘ described by me in 1810, but don’t you tell 
it!’ Pending a decision of the application of Galeus and Carcharias we retain them 
for the groups to which Rafinesque obviously intended the names to apply. 
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Galeorhinus BLAINVILLE, Bull. Sci. Philom., 1816, p. 121 (galeus). 
Galeus Cuvier, Régne Animal, Ist ed., 1817, p. 127 (galeus). 
Fugaleus Git, Proc. Ac. Nat. Sci. Phila., 1864, p. 148 (galeus). 


First dorsal opposite the space between the pectorals and ventrals; 
mouth crescent-shaped, with the teeth alike in both jaws, oblique, 
notched, and serrated; spiracles present, small; nictitating membrane 
present; no pit at the base of the caudal; caudal fin with a single 
notch. Tropical seas. 

(yakéos, a kind of shark, like a weasel.) 


10. GALEUS JAPONICUS (Miller and Henle). 
YERAKUFUKA.¢ 
Galeus japonicus MtLLER and HENLE, Plagiostomen, 1838, p. 58, pl. xx11; Naga- 
saki.—DumeériL, Elasmobranches, 1, 1870, p. 391 (after Miller and Henle).— 
Gitntuer, Cat. Fish, VIII, 1870, p. 380 (after Miillerand Henle).—Nysrrom, 
Kong, Svensk, Vet. Ak., 1887, p. 50; Nagasaki. 

Head 6! in head; depth 94; width of head 1} in its length; inter- 
orbital space 24; snout 2%; pectoral 14; width of mouth 24; eye 24 in 
interorbital space. 

Body elongate, back elevated in front, sides compressed. Head 
greatly depressed, elongate, convex above, flattened beneath; snout 
pointed in profile; when viewed from above, roundly pointed, flattened; 
eyes elongate, lateral; nictitating membrane large, well developed; 
mouth crescent shaped, though rather bluntly obtuse at symphysis of 
mandible; corners of mouth each with a well-developed labial fold; 
teeth very oblique, without serrations on their edges, and with several 
short cusps behind; nostrils laterally inferior, moderately large, nearer 
mouth than tip of snout; interorbital space broad, slightly elevated 
and flattened in middle. Spiracle a small slit a short distance behind 
eye. Gill openings 5, in front of the base of pectoral above. 

Surface of body finely roughened. 

Dorsals similar, far apart, origin of first much nearer tip of snout 
than origin of second; origin of second dorsal much in advance of anal, 
nearer first dorsal than tip of snout, and midway between origin of 
ventral and origin of lower caudal lobe; anal small, its origin nearer 
caudal than ventrals; pectorals large, with emarginate edges, reaching 
beyond origin of dorsal; ventrals behind first dorsal, their origin 
nearer that of anal than origin of pectoral; caudal much larger than 
head, with a notch near tip so that terminal portion is one and two- 
thirds the lower lobe. Caudal peduncle long, much deeper than broad, 
flattened above and below, without any pit. 

Color in alcohol light gray-brown, below lighter or whitish. 

Length 26% inches. 


«@Yeraku, the antefeudal period; fuka, shark. Yeraku is the name of the period 
in Japanese history preceding the feudal period, or Tokugawa. It closed about 1600. 
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Described from a very large specimen from Nagasaki, where ex- 
amples, 15 feet or more long, were seen. 

A very large shark, reaching a length of 25 feet and a weight of 
nearly 2,000 pounds. The head of a huge specimen is in possession of 
M. Yahiro, proprietor of a natural-history shop in Nagasaki. It has 
the snout very short, nostrils midway in its length; teeth serrate, 
alike in both jaws, those in back deeply notched; width of jaws much 
exceeding snout; jaws with short labial fold; spiracles small; second 
dorsal a little smaller than first, slightly before anal; caudal considerably 
less than space between dorsals. 

This species was taken at Onomichi, Hiroshima, and Nagasaki, and 
it appears to be generally common on the shores of Kiusiu. 


11. GALEOCERDO Miiller and Henle. 


Galeocerdo MULLER and HENLE, Plagiostomen, 1838, p. 59 (tigrinus). 
Boreogaleus Gitt, Ann. Lyc. Nat. Hist. N. Y., VII, 1861, p. 411 (arcticus). 
Mouth crescent shaped; teeth alike in both jaws, large, oblique, 
coarsely serrated on both margins, with a deep notch on outer margin; 
spiracles present; caudal fin with a double notch; a pit on the tail 
above and below at the base of the caudal fin; first dorsal opposite the 
space between pectorals and ventrals. Large sharks, found in most 
seas. 
(yadeos, a kind of shark, like vad, the weasel; Kepd@, a fox or 
weasel. ) 


11. GALEOCERDO TIGRINUS Miller and Henle. 


Galeocerdo tigrinus MULLER and Hen te, Plagiostomen, 1838, p. 59; Pondicherry.— 
GitntTHeEr, Cat. Fish, VIII, 1870, p. 378; Japan, East Indies.—Dumkri_, 
Elasmobranches, I, 1870, p. 393; Pondicherry (Coll. Dussumier). 

Head, 7} in length; depth, about 10; snout, 34 in head; interorbital 
space, 14; width of mouth at corners, about 13; eye, 5§ mm the inter- 
orbital space; space between nostrils, 2. 

Body elongate, tapering to caudal. Head very much broader than 
deep, depressed; eyes small, lateral, nearer snout than gill opening; 
snout broad, short, rounded; mouth very broad, rounded; teeth 
numerous, rather large, compressed, with several basal cusps, and 
with edges more or less serrated; a labial fold at corners of mouth; 
nostrils large, inferior, about midway between tip of snout and eye; 
interorbital space very broad, flat. Spiracles very small behind eye. 
Gill openings large, posteriorly above base of pectoral. 

Body very finely roughened. 

First dorsal beginning about first fourth of interspace between 
origin of pectoral and that of ventral; second dorsal small, a little 
nearer origin of first dorsal than tip of caudal; anal small, beginning 
behind origin of second dorsal; pectorals rather long; ventrals very 
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much nearer anal than pectorals; caudal very long, lower lobe pro- 
duced. Caudal peduncle rather short. 

Color brown above, whitish or pale below, upper surface marbled or 
blotched with dark brown. 

Length about 51 inches. 

This description from a dried skin, a young male from Nagasaki, 
collected by M. Yahiro. 

East Indies, rarely northward to southern Japan. Dr. Giinther 
records a young specimen from Japan. It is probable that com- 
parison will show that the American species, Galeocerdo maculatus 
(Ranzani), is distinct from @. tigrinus. 

(tigrinus, tiger-like. ) 


12. PRIONACE Cantor. 


Prionodon Mitter and Hen.e, Plagiostomen, 1838, p. 36 (glaucus, ete., name 
preoccupied). 

Prionace Cantor, Malayan Fishes, 1850, p. 399 (substitute for Prionodon). 

Cynocephalus (Kiet) Gitt, Ann. Lye. Nat. Hist. N. Y., 1861, p. 401 (glaucus). 


teeth in both jaws strongly serrated in the adult, those in the upper 
jaw broad, those below narrower, straight, and claviform; first dorsal 


Large sharks, with the body and head slender; no spiracles; the 


large, inserted midway between axils of pectorals and ventrals; second 
dorsal much smaller, usually not larger than anal; embryo not attached 
_ to the uterus by a placenta. Species rather few; large, slender, swift, 
voracious sharks of the warm seas. 
(rpiwr, saw: axis, point.) 


12. PRIONACE GLAUCA /(Linnzus). 


Squalus glaucus Lixnxvs, Syst. Nat., 10th ed., 1758, p. 235; seas of Europe. 

Carcharias glaucus Gintuer, Cat. Fish., VIII, 1870, p. 364; England, St. Helena, 
Pondicherry, Port Arthur, Australia. —Dumeérit, Elasmobr., 1870, p. 353; New 
Zealand. 

Carcharhinus glaucus JORDAN and GILBERT, Synopsis, 1883, p. 22; San Francisco, 
Monterey. 

Prionace glauca JORDAN and EverMAnn, Fish North and Middle America, I, 1896, 
p. 33; San Francisco, Monterey. 

Squalus ceruleus BLAINVILLE, Fauna Frangaise, 1828, p. 91; Mediterranean. 

Squalus hirundinaceus V ALENCIENNES, in MULLER and HENLE, Plagiostomen, 1838, 
p. 37; Brazil. 

Snout very long, nostrils rather nearer to mouth than to extremity 
of snout; no labial fold except a groove at angle of mouth; teeth of 
upper jaw oblique, scarcely constricted near base; lower teeth slender, 
triangular in young examples, lanceolate, with a broad base, in old 
ones. Pectoral fin long, falciform, extending to dorsal, which is nearer 
ventrals than root of pectorals. Color light bluish gray above, paler 


below. 
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A large shark of the warm seas, occasionally taken in Europe and 
on the coasts of Japan and California. A mounted specimen from off 
Misaki is in the Imperial Museum of Tokyo, and a photograph is in the 
Imperial University, taken from a large specimen secured at Misaki. 
We have no specimens. Whether this species is really identical with 
the European glauca is uncertain. 

(vyAauKos, grayish blue.) 


13. CARCHARIAS Rafinesque. 


Carcharias RAFINEsQueE, Caratteri Aleuni, Nuovi Generi, 1810, p. 10 (in inten- 
tion; the only species named being C. taurus, an Odontaspis); Squalus car- 
charias Ra¥Finesque, not of Linnzeus, being the intended type as shown by 
the Indice d’ Ittiologia Siciliana, 1810, p. 44, where the Pesce-Cane of Sicily is 
called Carchariaslamia. The definition of Rafinesque, copied from Lacépéde, 
is intended to cover the sharks allied to C. lamia. 

Carcharias Cuvier, Régne Animal, Ist ed., 1817, p. 125 (carcharias, expressly 
identified with Canis carcharias of Bélon [de Aquatilibus, I, p. 60], which is 
the species commonly called, after Rafinesque, Carcharias lamia). 

Carcharinus BuUArNvitie, Journ. Phys., 1816, p. 264 (commersoni, a name based 
on Lacépéde’s figure of “‘Squalus carcharias;”’ it apparently represents Car- 
charias lamia). 

Eulamia Gitt, Ann. Lye. Nat. Hist. N. Y., 1861, p. 401 (Jamia). 

Platypodon Git, Ann. Lye. Nat. Hist. N. Y., 1861, p. 401 (menisorrah). 

Tsogomphodon Gi, Ann. Lye. Nat. Hist. N. Y., 1861, p. 401 (oryrhyncus) 

Tamiopsis Git, Ann. Lye. Nat. Hist. N. Y., 1861, p. 401 (temmincki). 


Body rather robust. Head broad, depressed; mouth inferior; teeth 


in both jaws strongly serrated in adult, less so or entire in young; 
those in upper jaw broad or narrow, those below narrow, straight and 
nearly erect. No spiracles. First dorsal large, placed not far behind 
pectorals; pectorals faleate; second dorsal small. Embryos attached 
by placenta to the uterus, as in Scoliodon, Triakis, and Galeus. 
Species very numerous and difficult of separation. Voracious sharks 
of the warm seas. 


If the name Carcharias be transferred to Odontaspis, the present 
genus must be called Carcharhinus. 
(xapyapias, an old name of ( lamia, from yapyapos jagged; the 
name first applied to Squatina, from its rasp-like skin.) 
13. CARCHARIAS JAPONICUS (Schlegel). 
MEJIRO (WHITE EYE); WANIZAME (CROCODILE-SHARK). 
Prionodon japonicus ScuLeGEL, Fauna Japonica, Poiss , 1850, p. 302; Nagasaki. 
Head 5% in length; depth about 7; snout 2$ in head; width of mouth 
2%; interorbital space 1%; pectoral about 13; snout from tip to tip of 
mandible 24; eye 4 in interorbital space. 
Body rather elongate, back high, elevated, tail compressed and 


tapering. Head very broad, depressed, flattened, neck and back 
rapidly becoming elevated behind; snout in profile elongate, more or 
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less roundly pointed, when viewed from above very broad, rounded, 
not forming distinct point, flattened like rest of top of cranium; eyes 
small, lateral, nearer tip of snout than first gill-opening; breadth of 
mouth much greater than length of either of rami of mandible, which 
form a rounded angle at symphysis; teeth finely serrate, upper rather 
broad, compressed, lower more elongate; nostrils large, on lower sur- 
face of snout, nearer tip of mandible than tip of snout; interorbital 
space very broad, flat, slightly convex in middle. Gill-openings 
rather small, last above base of pectoral. 

Body finely roughened. 

First dorsal about midway between tip of snout and origin of 
second dorsal, elevated, its height a little greater than interorbital 
space; second dorsal small, low, much nearer origin of first dorsal than 
tip of caudal; anal small, its origin nearer that of pectoral than tip of 
caudal, a little before second dorsal: pectoral large, nearer tip of 
snout than origin of ventral; ventrals rather low, much nearer anal 
than pectoral; caudal three and three-fifths in body, lower lobe low. 
Caudal peduncle rather thick, rounded, flattened above and below, 
and with deep pit at its base above. 

Color in alcohol deep gray-brown above, lower surface of body 
whitish; terminal portions of tins more or less white. 

Length 17! inches (43 em. 5 mm.). 

This description from a small specimen from Kawatana. 

Coasts of Japan. A large shark, generally common. Specimens 
were seen at Hakodate, Tokyo, Wakanoura, Kawatana, and Nagasaki. 
A head in Yahiro’s collection is from a specimen 25 feet long, and said 
to have weighed 2,000 pounds. It presents the following characters: 

Snout rather short, acute, bluntish at tip; nostrils midway between 
tip of snout and mouth; the eye much nearer angle of mouth; width 
of mouth almost twice length of snout; teeth not large, wppermost 
faintly serrate, subtriangular, without distinct notch on lower margin, 
and lower teeth erect, almost entire, long, narrow. 

In young of 3 feet the snout is obtuse, and a little longer than 
mouth is broad; eye about midway between angle of mouth and snout; 
teeth weakly serrate, small, upper broad, not notched, nearly erect, 
and lower narrow; second dorsal small, smaller than anal; pectoral to 
near end of dorsal, long, narrow; first dorsal not dusky; second dor- 
sal, pectoral, and lower lobe of caudal tipped with black. 

This species has been identified with Carcharias gangeticus, Car- 
charias melanopterus, and Carcharias bleekeri, but it seems to he dis- 
tinct from all other East Indian and Polynesian species, and there 
seems to be no evidence that any of these oceur in Japan. Carcharias 
melanopterus of Polynesia has the fin lobes much blacker than in 
C. japonicus. 

One small specimen from Nagasaki differs only in having a slightly 
more pointed snout. 
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14. SCOLIODON Miller and Henle. 


Scoliodon MitLuEr and Henie, Wiegmann’s Archiv. f. Naturg., 1837, I, p. 397 
(laticandus. ) d 
Teeth entire, or very nearly so, oblique and flat, the points directed 
toward the sides of the mouth, so that the inner margins are more or 
less nearly horizontal, the teeth in front more nearly erect; teeth not 
swollen at the base, each of them with a deep notch on the outer mar- 
gin below the sharp point; lips with conspicuous grooves. Otherwise 
as in Carcharias, from which the genus is scarcely distinct. Size 
small. 
(oxolz0s, oblique; odovs, tooth.) 
a. Length of the anal nearly equal to its distance from ventrals; outer angle of pec- 
torals almost a right angle; pectorals black; upper jaw without labial fold. 


laticaudus, 14. 
aa, Length of anal much less than its distance from ventrals; outer angle of pectorals 


acute. 
b. Upper jaw without labial groove; length of snout about equal to distance of . 
Pe SI Ee ONIONS oo ewig wow a baacctaey ecceceeSesbencesceud acutus, 15. 


bb. Upper jaw with a short labial groove; cleft of mouth much broader than 


a O83. Ss Sentenced ee hase ere me eee walbeehmi, 16. 


14. SCOLIODON LATICAUDUS (Miiller and Henle). 


Carcharias (Scoliodon) laticaudus Miuter and HENLE, Plagiostomen, 1838, p. 28, 
pl. vir; East Indies.—Dumeérit, Elasmobranches, I], 1870, p. 343 (same 
types). 

Carcharias laticaudus Gi ntuer, Cat. Fish., VITI, 1870, p. 358; Bengal, East Indies, 
China, Amoy, Japan. 

Carcharias (Scoliodon) macrorhynchus BLEEKER, Verh. Bat. Gen., XXIV, 1851, 
Plagiost., p.31, pl. 1, fig. 1; Batavia.—Dumeérit, Elasmobranches, I1, 1870, 
p. 348 (after Bleeker). 

Snout from front margin of mouth equal to, or a little more than, 
distance of eye from gill-opening; a very short labial groove at angle 
of mouth, not extending on upper jaw, and for a very short distance 
only on lower. Pectoral fin with posterior margin nearly straight, 
upper angle nearly a right one, not extending to first dorsal; base of 
anal equal to, or but little less than, its distance from ventral, and its 
pointed lobe terminates at a distance from root of caudal; terminal 
lobe of caudal obliquely truncated. Pectoral fins black. Length, 18 
inches. (Giinther.) 

East Indies; noted by Dr. Giinther from Jamrach’s Collection in 
Japan, a record which needs verification. 

(latus, broad; cauda, tail.) 


15. SCOLIODON ACUTUS (Riippell). 


Carcharias acutus RiiprEtt, Neue Wirbelthiere, Fische, 1837, p. 65, pl. xvi, 
fig. 4; Red Sea.—Ginrner Cat. Fish., VIII, 1870, p. 358; Cape Seas, 
Pinang, Vizagapatam, Japan. 














= 
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Carcharias (Scoliodon) acutus MtLiER and Hen.e, Plagiostomen, 1838, p. 29.— 
Cantor, Malayan Fishes, 1850, p. 399.—Dumérit, Elasmobranches, II, 1870, 
p. 345; East Indies, China. 

Snout from front margin of mouth equal to, or a little less than, 
distance of eye from gill-opening; very short labial groove at angle 
of mouth, not extending on upper jaw, and for a very short distance 
only on lower. Pectoral with posterior margin slightly concave, 
upper angle pointed, extending to, or somewhat beyond, origin of 
dorsal; length of base of anal one-half, or less, its distance from ven- 
tral; its pointed terminal lobe terminates not far from root of caudal; 
terminal caudal lobe tapering. Posterior margin of pectoral whitish, 
upper margin of caudal blackish. Length 17 inches. (Giinther.) 

East Indies: Noted by Dr. Giinther as collected by Mr. Jamrach in 
Japan. This record needs verification. 


16. SCOLIODON WALBEEHMI (Bleeker). 


Carcharias (Seoliodon) walhechmi Bureker, Nat. tyds. Ned. Ind., X, 1856, 
p. 353; Bintang.—DumeériL, Elasmobranches, IT, 1870, p. 344 (after Bleeker). 

Carcharias walbeehmi Géxturr, Cat. Fish., VIL, 1870, p. 359; Bintang, Japan.— 
Nystrom, Kong, Svensk. Vet. Ak., 1887, p. 50; Nagasaki. 

Scoliodon walbeehmi JonDAN and EverRMANN, Proc. U. 8. Nat. Mus., XX V, 1902, 
p. 318; Formosa. 

Snout from front margin of mouth, more than distance of eye from 
gill-opening; a short labial groove at angle of mouth extending for a 
short distance on upper jaw as well as lower; distance between outer 
angles of nostrils equal to that of nostril from extremity of snout. 
Pectoral tin with posterior margin slightly concave and upper angle 
pointed, extending somewhat beyond origin of dorsal fin; the length 
of base of anal fin is about two-tifths of its distance from ventral, and 
its pointed terminal lobe terminates at some distance from root 
of caudal; terminal caudal lobe tapering. Coloration uniform. 
(Giinther.) 

Coasts of southern Japan, not common. This or some related spe- 
cies was seen at Nagasaki, and at Kawatana on the bay of Omura, 
but no specimens were secured. We have examined a specimen from 
Formosa. 

(A personal name.) 


Family VII. SPHYRNID. 
HAMMER-HEADED SHARKS. 


General characteristics of the Carchariidx, but the head singularly 
formed, kidney-shaped or ‘‘hammer”-shaped, from the extension of 
its sides, the nostrils being anterior and the eyes on the sides of the 
‘**hammer;” mouth crescent-shaped, under the ‘*hammer;” teeth of 
both jaws similar, oblique, each with a notch on the outside near the 
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base; no spiracles; last gill-opening over the pectoral; first. dorsal and 
pectorals large, the dorsals nearer pectorals than ventrals; second 
dorsal and anal small; a pit at the root of the caudal; caudal fin with 
a single notch toward its tip, its lower lobe developed. One genus 
with 5 species, inhabiting most warm seas. Large sharks, known at 
once by the singular form of the head, which is not quite the same in 
any two species. 


15. SPHYRNA Rafinesque. 


Sphyrna RaFinesquE, Indice d’Ittiol, Siciliana, 1810, p. 60 (zygana). 

Cestrorhinus BLAINVILLE, Journ. Phys., 1816, p. 264 (zygena). 

Zygena Cuvier, Régne Animal, Ist ed., 1817, p. 127 (zygena; name preoccupied 
in Insects). 

Platysqualus Swanson, Classn. Anim., IT, 1839, p. 318 ( ‘‘tiburo’’ =tudes). 

Cestracion Kiew (pre-Linnzean) in Gill, Ann. Lye. Nat. Hist. N. Y., VIII, 
1861, p. 412 (cygeenc). , 

Eusphyra Git, Ann. Lye. Nat. Hist. N. Y., VIII, 1861, p. 412 (blochii). 

Reniceps Gitt, Ann. Lyc. Nat. Hist. N. Y., VIII, 1861, p. 412 (tiburo). 


Characters of the genus included above. In the form of the head, 
there is a perfect gradation among the species, from the narrow ham- 
mer of S. blochii, with the lobes three times as long as broad and 
deeply grooved along the anterior edge, to the kidney-shaped head of 
S. tiburo, in which the anterior grooves are obsolete. 

(cAvpa, hammer.) 

SPHYRNA: 
a. Nostril with a well-developed groove, which extends along the front of the 


hammer-shaped head, the anterior and posterior outlines of which are nearly 
parallel 


17, SPHYRNA ZYGAENA (Linnzus). 


SHINOKUZAME (HAMMER SHARK): KASEBUKA (CROSS-STAFF SHARK). 


Squalus zygena Linn vs, Syst. Nat., 10th ed., 1758, p. 234; Europe, America. 

Cestracion zygena Dumerit, Elasmobranches, IT, 1870, p. 382. 

Sphyrna zygena JORDAN and GiLBERT, Synopsis, 1883, p. 25.—Jorpan and Ever- 
MANN, Fish. North and Mid. Am., I, 1896, p. 45; Cape Cod, Point Con- 
ception. 

Squale us malleus Risso, Ichth. Nice, 1810, p- 34; Nice. 

Zygena malleus ScHLtecEL, Fauna Japonica, 1847, p. 306, pl. cxxxvim; Naga- 
saki.—Srorer, Fish. Mass., 1867, p. 238.—Ginraer, Cat., VIII, 1870, p. 381.— 
Nystrom, Kong, Svensk, Vet. Ak., 1887, p. 49; Nagasaki. 

? Zygena lewini Lorp, in Griffith, Animal Kingdom, X, 1834, p. 640; Leeuwen, 
Australia. 

Zygena subarcuata Storer, Proc. Bost. Soc. Nat. Hist., 1848, p. 70; Cape Cod. 

Head truly hammer-shaped; width of head about twice its length; 
length of hinder margin of hammer nearly equal to width near eye; 
nostril close to eye; prolonged into a groove which runs along nearly 
the whole front margin of head; first dorsal large; second quite small, 
smaller than anal; pectoral rather large. Color gray. 

A large voracious shark, reaching a length of 15 feet or more, found 
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in all warm seas; occasionally northward to California, Massachusetts, 
and France, rather common in Japan, as far northward as Tokyo. 
Our specimens from Nagasaki, Misaki, and Wakanoura. The species 
needs comparison with the Hammer-head shark of Atlantic. 
(Cvyaiva, Zygena, the ancient name, from Cvyor, yoke.) 







Family VII. ALOPID. 


THRESHER SHARKS. 

































Body moderately elongate, the snout rather short; mouth crescent- 
shaped; teeth equal in both jaws, moderate sized, flat, triangular, not 
serrated; the third tooth of the upper jaw on each side much smaller 
than the others; gill-openings moderate, the last one above the root of 
the pectorals; no nictitating membrane; spiracles just behind eye, 
minute or absent; first dorsal large, midway between pectorals and 
ventrals; second dorsal and anal very small; caudal fin exceedingly 
long, about as long as the rest of the body, a pit at its root, a notch 
on the upper lobe near its tip; lower lobe moderately developed; no 
caudal keel; ventrals rather large; pectorals very large, faleate. A 
single species, reaching a large size, inhabiting most seas, known at 
once by the great length of the tail. 


16. ALOPIAS Rafinesque. 





Alopias Rarrnesqve, Caratteri di Aleuni Generi, 1810, p. 12 (macrourus=rulpes) . 
Alopecias MLLER and HENLE, Plagiostomen, 1838, p. 74 (amended orthography). 
The characters of the genus are included above. 
> , . e . 
(alwzos,a fox; Latin, vulpes. A. vulpes was known to the ancients 
as al@mexias, fox-like.) 


18. ALOPIAS VULPES (Gmelin). 


ONAGAZAME (LONG-TAILED SHARK); NADEBUKA (SMOOTH SHARK); 
NEZUMEZAME (RAT-TAILED SHARK). 





Squalus vulpes Gmelin, Syst. Nat., 1, 1788, p. 1496; Mediterranean (after 
Pennant). 

Carcharias vulpes De Kay, New York Fauna, IV, Fishes, 1842, p. 348, pl. Lx1, 
fig. 199. 

Alopias vulpes Duménit, Elasmobr. I, 1865, p. 421.—Day, Fishes of India, Supple- 
ment, 1888, p.810.—JorDAN and GILBeErt, Synopsis, 1883, p.27.—JorDAN and 
EvERMANN, Fish. North and Middle America, I, 1896, p. 45. 

Alopecias vulpes GéntueER, Cat. Fish., VIII, 1870, p. 393. 

Squalus vulpinus BoNNATERRE, Tableau Encycl. Ichthy., 1788, p. 9; Mediterranean 
(after Pennant). 
Alopias macrourvs RaFrrnesque, Caratteri di Alecuni Generi, 1810, p. 12; Sicily, 
Squalus alopecias Gronow, Cat. Fishes, 1854, p. 7. 
Body fusiform, cylindrical, thickest before dorsal fin; back regu- 
larly arched from above pectorals to end of snout, and gradually 
decreasing in size posteriorly to caudal. Head short, bluntly conical; 
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snout blunt; eye rather large; mouth horse-shoe shaped, teeth about 
99499 


19-419" third or fourth tooth on either side of center of upper jaw 


smaller than others. Spiracles very small or wanting. Last gill- 
openings above or slightly in front of pectorals. 

Body more or less roughened. 

First dorsal high, triangular, somewhat higher than its base is long, 
slightly slender toward its summit, superior angle rounded; second 
dorsal similar in shape, but much smaller; anal small, placed behind 
second dorsal, which it resembles; pectorals long, wide, emarginate, 
with small process behind; ventrals wider than high, nearest. first 
dorsal; caudal nearly as long or longer than body, composed of three 
distinct lobes, one small, triangular, at under side of tip, a second long 
and low, extending along upper side of tail, and a third short and 
broad, at lower base of tail. 

Color, slate-blue above, beneath soiled white, marked with obsolete 
bluish spots; pupils a longitudinal slit, edged with golden. 

Length, 12 feet. 

A large shark, abounding in all warm seas, common on the east 
coast of Japan. It was seen at Misaki, Nagasaki, Tokyo, and Yoka- 
hama. No one bas yet compared specimens of the Japanese fish with 
those from California or the Mediterranean, and the species may 
prove different. 

(vulpes, fox.) 


Family IX. MITSUKURINIDZ. 


Skeleton flexible; shout produced in a flat, flexible blade varying in 
length; spiracles large; teeth acicular, only the lateral ones with small 
basal cusps; last gill-opening above base of pectorals; fins all low, the 
ventral with very long base; the claspers very small; lowet lobe of 
caudal long; no pit at root of caudal; first dorsal well advanced; 
second shorter and higher than anal. 

Two genera are known: Mitsukurina, and the extinct genus Scapa- 
norhynchus of the Eocene. Dr. Arthur Smith Woodward regards 
Mitsukurina as identical with Scapanorhynchus. In the latter genus, 
however, the rostral blade is much longer than. in Mitsukurina, and 
minor differences are apparent. 

The family is closely allied to the Odontaspididz, differing in the 
produced snout. 


17. MITSUKURINA Jordan. 


Mitsukurina JorpAN, Proc. Cal. Acad. Sci., 1898, p. 200 (owstoni). 


Characters of the genus included above. 
(Named for Kakichi Mitsukuri, professor of zoology in the Imperial 
University of Tokyo.) 
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19. MITSUKURINA OWSTONI Jordan. 
Mitsukurina owstoni Jorpan, Proc. Cal. Ac. Sci., 1898, p. 200; Misaki. 


Length of specimen, apparently young male, 42 inches. Head (to 
first gill-opening) 4% in length; depth about 10; snout from eye 13 
in head; from front of mouth 24; length of blade of snout from its 
insertion below 14; length of gill area 2%; depth of last gill 6; eye 
12 in snout from eye; interorbital area 2%; spiracle a little smaller 
than eye; length of one mandible 2} in head; length of maxillary 23; 
pectoral base 1? in length of pectoral fin, which is 2% in head; first 
dorsal base 1} in its height, which is 23 in head; second dorsal base 
1? in its height, which is 3 in head; ventral base 2 times its height, 
length of base 3 in head; claspers very short (perhaps immature), 
nearly 12 in head; anal base 24 times its height and 2¢ in head; 
caudal, measured from above, 2¢ in length of body; greatest height 
of lower lobe nearly 3 in head. 

Body elongate, compressed behind, flesh and skeleton extremely 
limp, folding like a wet rag. Head moderate; snout produced in a 
long, flat, flexible, leaf-like blade, somewhat like that of Polyodon 
spathula but narrower, more limp and more pointed; median line of 
snout with a thick, rounded median keel; lower side of the blade free 
for a considerable distance backward from upper jaw, almost to eyes; 
eye small, without nictitating membrane; mouth inferior, with elon- 
gate cleft; dentary bones broad, loosely connected, movable, capable. 
of being spread wide apart, but normally lying close together and 
nearly parallel; a notch at symphysis, tip of lower jaw strongly cury- 
ing upward and inward; similar notch at tip of upper jaw between 
rather loosely joined maxillary; middle of each jaw without teeth in 
front; teeth few-rowed, about +} on each side, all needle-shaped, very 
slender, pointed, more or less curved backward and inward; each tooth 
with a two-rooted base, large teeth in front simple, smaller ones on 
sides of jaws each with two small basal cusps; second and third tooth 
of lower jaw longest; the second about as long as eye; first and second 
tooth of upper jaw similar to these but somewhat shorter; lateral teeth 
of both jaws progressively smaller, but all slender and sharp; nostrils 
large, about as large as eye, their distance from eye twice the eye; 
each nostril with a small notch on lower edge and a free flap within. 
Spiracle large. Gill-openings about equal in height, the last above 
base of pectoral. 

Skin everywhere rough, the scutes very small, granulated No 
lateral line or conspicuous mucous pores. 

Fins all thin, flexible, papery, the broad bones somewhat exserted 
from soft flesh; first dorsal short, moderately high, not emarginate, 
the insertion above axil of pectoral, second dorsal lower, remote from 

first, interspace 14 in head, the insertion nearly midway between 
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ventrals and anal; anal much longer than second dogsal, rather lower; 
pectorals shori, narrow, rounded flexible rays longest; ventrals with 
very long base; no caudal keel; no pit at root of caudal; lower lobe of 
‘audal long and rather high, with a sharp notch near its tip. 

Color light reddish gray, brownish above; fins darker brown; nuchal 
region a little darker; belly paler. (Jordan.) 

The type specimen, now in the Imperial University of Tokyo, was 
captured in deep water off Misaki and presented by Capt. Alan 
Owston, of Tokohama, for whom it is named. Captain Owston has 
had engravings of this species made, and scattered them far and wide 
among the Japanese fishermen, but until 1902 he found no second 
specimen and no one who knew the fish. Ina recent letter (Novem- 
ber, 1902) he announces the acquisition of another specimen. 


Family X. LAMNID®, 
MACKEREL SHARKS. 


Sharks of large size, with the body stout, the mouth wide, with 
large teeth, and the tail slender, the caudal fin lunate, the two lobes 
not very unequal, the upper lobe strongly bent upward; caudal 
peduncle with a strong keel on each side; gill-openings wide, all in 
front of the pectorals, entirely lateral, not extending under the throat; 
first dorsal large; pectorals large; ventrals moderate; second dorsal 
and anal very small; a pit at the root of the caudal; spiracles minute 
or absent. Numerous fossil species are known. In this family the 
dentition, as well as the muscular system, reaches its highest degree 
of specialization known among sharks. 

a. LaMNin®. ‘Teeth slender and sharp, with entire edges. 
b. Teeth without basal cusps, long, flexuous, acute; first dorsal inserted nearly 
midway between pectorals and ventrals ..............-.....-.- Isuropsis, 18. 
bb. Teeth each with one or two basal cusps; first dorsal not far behind pectorals. 
Lamna, 19. 


aa, CARCHARODONTIN®: Teeth with serrated edges, compressed, triangular in form, 
WMO DOM CUND  oieo oc Seaice jane westisowd sits er ese Carcharodon, 20. 


18. ISUROPSIS Gill. 


Tsuropsis Gitit, Ann. Lyc. Nat. Hist. N. Y , VIII, 1861, p. 153 (glaucus). 


Snout rather long and pointed; the body formed much lke that of 
a tunny or mackerel; first dorsal large, inserted, entirely behind pec- 
torals, nearly midway between pectorals and ventrals; pectorals large; 
second dorsal and anal very small; caudal peduncle slender; teeth 
long, lanceolate, with sharp, entire cutting edges and no basal cusps. 

(?o0s, equal; ovpa, tail; the two lobes of the tail being nearly equal; 
Opis, appearance. From /surus it is separated by the backward inser- 
tion of the dorsal.) 
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20. ISUROPSIS GLAUCA ( Miiller and Henle). 


AOZAME (BLUE SHARK); MOROZAME. 


Oxyrhina glauca MtLLeR and HENLE, Plagiostomen, 1838, p. 69, pl. xx1x; Naga- 
saki (erroneously stated to be from Java).—Scn._ecet, Fauna Japonica, 
Poiss., 1850, p. 303; Nagasaki.—Dumé&riL, Elasmobranches, 1870, p. 409 (after 
Miller and Henle). 
Lamna glauca GéntHer, Cat. Fish., VIII, 1870, p. 391; Cape Seas, St. Helena. 
Snout long, pointed; teeth in four rows, very long, flexuous, with- 
out. denticles at base. Spiracles very small. First dorsal inserted 
well backward, midway between pectoral and ventral, scarcely longer 
than high, its upper angle rounded. Color dark blue, white below. 
Coasts of Japan and southward, rather common about Nagasaki. 
Many jaws and a stuffed fcetus are in possession of Mr. Yahiro. 
A specimen 7 feet long was taken by Jordan and Snyder at Matsu- 
shima, the head having been preserved. 
(glaucus, hoary blue.) 


19. LAMNA Cuvier. 


Lamna Cuvier, Régne Animal, Ist ed., 1817, p. 126 (cornubicus). 
Lamia Risso, Eur. Merid., III, 1826, p. 123 (cornubicus, name preoccupied). 
Selanonius FLEMING, British Animals, 1828, p. 169 (walkeri=cornubicus) . 

Body short and stout, the back considerably elevated; snout promi- 
nent, pointed; teeth triangular, pointed, entire, each one with a small 
cusp on each side at base; one or both of these sometimes obsolete on 
some of the teeth in the young; gill-openings wide; dorsal and pectoral 
tins somewhat falcate; second dorsal and anal fins very small, nearly 
opposite each other; first dorsal close behind the root of the pectorals. 
This genus is very close to /surus, with which fossil forms seem to 
connect it. Perhaps the two should be united under the older name, 
lsurus. 

(Aapva, a kind of shark, from Aaya, a horrible anthropophagous 
monster, « bugbear used by the Greeks to frighten refractory children.) 


21. LAMNA CORNUBICA (Gmelin). 
SALMON SHARK; MACKEREL SHARK; PORBEAGLE. 


Squalus cornubicus Gme.rn, Syst. Nat., I, 1788, p. 1497; shores of Cornwall 
(after Beaumaris of Pennant). 

Lamna cornubica GintHEr, Cat. Fish., VIII, 1870, p. 389.—JorpDAN and GILBERT, 
Synopsis, 1883, p. 30.—Jorpan and Evermann, Fishes North and Middle 
Am., I, 1896, p. 19 (and of most authors). 

Snout conical, pointed, rather longer than cleft of mouth; teeth 
1%:44 on each side; third tooth on each side in the upper jaw small; 
first dorsal beginning over axil of pectorals. Color bluish gray. A 
large and fierce pelagic shark reaching a length of 10 feet. (Jordan 
and Evermann.) 
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Common in Europe and rather frequent on the coast of southern 
Alaska, where it is very destructive to the salmon, thence southward 
to California. It has been ascribed to Japan by Dr. Giinther, and 
may occur in Japanese waters, but no authentic record exists, and no 
specimens are in Japanese museums. It is unknown to naturalists at 
Nagasaki, but it may be looked for at the mouths of salmon rivers, as 
the Ishigari, in Hokkaido. 

(cornubicus, from Cornwall, from which region the species was early 
described. ) 


20. CARCHARODON Smith. 
MAN-EATER SHARKS. 


Carcharodon ANDREW Situ, Proc. Geol. Soc. London, V, 1837, p. 86 (capensis= 
carcharias). 

General characters of /surus and Zamna, but with a different denti- 
tion, the teeth being large, flat, erect, regularly triangular, their 
edges serrated; first dorsal moderate, nearly midway between pecto- 
rals and ventrals; second dorsal and anal very small; pectorals large, 
ventrals moderate; caudal peduncle rather stout; spiracles minute or 
absent. Sharks of very large size; the strongest and most voracious 
of all fishes; pelagic, found in most warm seas. 

(xapyapos, jagged; odovs, tooth.) 


22. CARCHARODON CARCHARIAS (Linnzus). 


MAN-EATER SHARK; GREAT WHITE SHARK. 


Lamia RonveE et, Hist. Poiss., 1558, p. 305; Nice, Marseilles (good figure). 

Squalus carcharias Linnxus, Syst. Nat., 10th ed., 1758, p. 235; Europe (after 
Artedi; not of most later authors). 

Carcharodon carcharias JoRDAN and GILBERT, Synopsis, 1883, p. 875.—JoRDAN and 
EvEeRMANN, Fish. North and Middle Am., I, 1896, p. 50. 

Carcharias verus AGAssiz, Poiss. Foss., III, 1836, p. 91. 

Carcharodon rondeleti MtLLER and HENLE, Plagiostomen, 1838, p. 70; Mediter- 
ranean Sea and Atlantic Ocean (after Rondelet). 

Carcharodon rondeleti GéNtHER, Cat. Fish., VIII, 1870, p. 392. 

Carcharias atwoodi Storer, Proc. Bost. Soc. Nat. Hist., II, 1848, p. 71; Province- 
town, Massachusetts. 

Carcharodon capensis Smirn, III, Zool. 8. Africa, 1842, pl. rv; Cape of Good Hope. 

Carcharodon smithi BoNAPaRTE, Selach. Tab. Anal., 1839, p. 9 (after Smith). 


Body stout; depth about 54 in total length; mouth very large; both 
jaws with five rows of large, triangular, serrated teeth, those in lower 
jaw narrower, about 3$ in each row; first dorsal somewhat behind 
pectorals; caudal fin large and strong. Color leaden gray; tips and 
edges of pectorals black. One of largest of sharks, reaching a length 
of 30 feet. It is found in all temperate and tropical seas, and 1s occa- 
sionally taken both in the Atlantic and Pacific. One caught near 
Soquel, California, was about 30 feet long and had a young sea lion, 
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weighing about 100 pounds, in its stomach. (Jordan and Evermann.) 
A large pair of jaws is preserved in the museum of the Imperial 
University, taken somewhere off the east coast of Hondo, near Misaki. 
This constitutes the only record of the species from Japan. 
(xapyapias, an old name of Carcharias lamia and of other man- 
eating sharks. ) 


Family XI. CETORHINID®. 
BASKING SHARKS. 


Sharks of immense size with the gill-openings extremely wide, 
extending from the back nearly to the median line of the throat, all of 
them in front of the pectorals; mouth moderate, the teeth very small, 
numerous, conical, without cusps or serratures; no nictitating mem- 
brane; spiracles very small, above the corners of the mouth; first dorsal 
large, midway between pectorals and ventrals; second dorsal and anal 
small; caudal fin lunate, the upper lobe considerably the larger; 
caudal peduncle keeled; pectorals and yentrals large. Brain very 
small. A single genus, with probably but one species; the largest of 
living fishes, pelagic, and inhabiting the northern seas. 





| 21. CETORHINUS Blainville. 


? Tetroras RAFINESQUE, Caratteri, 1810, p. 11 (angiova). 

Cetorhinus BLAINVILLE, Journ. Phys., 1816, p. 264 (gunneri=marimus). 

Selache Cuvier, Régne Animal, Ist ed., 1817, p. 129 (maximus). 

Polyprosopus Covcn, Hist. Brit. Fish., I, 1861, p. 67 (rashleighanus=mazimus). 

Hannovera VAN BENEDEN, Bull. Ac. Roy. Belge, XX XI, 1871, p. 504 (aurata, 
fossil ). 


The characters of the genus are included above. 

(«ytos, whale; pivy, a shark (Squatina), from pivy, a file or rasp, 
the rough skin of this shark being used for polishing wood and 
marble. ) 


23. CETORHINUS MAXIMUS (Gunner). 


UBAZAME (OLD WOMAN SHARK); TEGUZAME (LONG-NOSED SHARK); 
BAKAZAME (FOOLISH SHARK); ZOZAME (ELEPHANT SHARK). 


a Squalus maximus GuNNeER, Trondhjem, Selskabskr., III, 1765, p. 33; Coast of 
Norway. 
Selachus maximus Storer, Fish. Mass., 1867, p. 229. 
Selache maximus Gintuer, Cat. Fish., VIII, 1870, p. 394. 
Cetorhinus maximus JorpDAN and GILBERT, Synopsis, 1883, p. 31.—JorpAN and 
EverMANN, Fish N. M. Amer., I, 1896, p. 51. 
Squalus gunnerianus BLAINVILLE, Journ. de Phys., 1810, p. 256 (after Gunner). 
Squaius pelegrinus Buarnvit_e, Journ. de Phys., 1810, p. 257; Europe. 
Squalus homianus Buatnvitix, Journ. de Phys., 1810, p. 257 (after Everard 
Home). 
Cetorhinus shavianus BLAINVILLE, Journ. de Phys., 1816, p. 264 (after Shaw). 
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Squalus isodus Saverro Macri, Mem. della R. Ac. Sci. Napoli, I, 1819, p. 55, pl. 1, 
fig. 1; pl. 11, fig. 2; Naples. 

Squalus elephas Le Sueur, Journ. Ac. Nat. Sci. Phila., II, 1821, p. 343; New 
Jersey. 

Squalus cetaceus Gronow, Cat. Fish, 1854, p. 6; Norway. 

Squalus rashleighanus Coven, Trans. Linn. Soc., XIV, 1825, p. 91; Cornwall (a 
monstrosity ). 

Acanthias blainvillei CapEiio, Plagiostom., I, 1866, p. 21. 

Polyprosopus macer Coucn, Hist. Brit. Fishes, 1861, p. 67; England. 


Head small; snout blunt; eyes small; teeth in 6 or 7 rows in each 
jaw, about 200 in each row. Gill-rakers slender, long and close set, 
resembling whalebone. Body rugose, the skin very rough with small 
spines. First dorsal large, triangular, over the space between pecto- 
rals and ventrals; second dorsal much smaller, rather larger than anal; 
pectorals long; tail large. Largest of the sharks, reaching a length of 
nearly 40 feet. (Jordan and Evermann.) 

Found in Arctic seas and occasionally off the coast of Japan. It is 
figured by Dr. Matsubara in the colored plates of The Principal 
Aquatic Animals of Japan, under the name of ‘* Ubazame.” No speci- 
mens were seen by us in Japan. 


(maximus, greatest.) 


Family XI]. RHINEODONTID. 


WHALE SHARKS. 


Very large sharks, formed much as in Cetorhinus, the caudal lunate, 
with well-developed lower lobe and a keel on each side of the tail. 
Origin of first dorsal in advance of ventrals; second dorsal small, 
opposite anal; no spines, no nictitating membrane, snout broad and 
flat; eyes very small; spiracles very small, mouth and nostril near 
extremity of snout. Teeth conical, or with a heel at base, very small 
and numerous. Gill-openings wide, the last one above the base of 
the pectorals. Species very few, mostly in the Pacific. 


22. RHINEODON Smith. 


Rhineodon ANDREW Smith, Illustr. 8S. Afr. Fishes, 1837 (typicus). 
Micristodus Git, Proc. Ac. Nat. Sci. Pnila., 1865, p. 177 (punctatus). 
Rhinodon Ginter, revised spelling (typicus). 


Teeth conical, very small. Characters otherwise included above. 
Cr Ja , 
(piv, snout; odovs, tooth.) 


24. RHINEODON TYPICUS Smith. 


? Rhineodon typicus Smirn, Illustr. 8. Afr. Fish, 1837; Cape of Good Hope. 

? Micristodus punctatus Gitt, Proc. Ac. Nat. Sci. Phila., 1865, p. 177; Gulf of 
California. 

Rhinodon pentalineatus Kisninovye, Zool. Anzeiger, Nov. 25, 1891, p. 694; Cape 
Inubo, Japan. 
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A gigantic shark from Japan has been described by Dr. Kishinouye 
under the name of Rhinodon pentalineatus. It is apparently a species 
of Rhineodon, but it is impossible to say whether it is different from 
Rhineodon typicus or Rhineodon punctatus, or whether these two 
nominal species differ from each other. PRAéneodon typicus is widely 
diffused in the tropical seas and has been lately taken in Florida, a 
record having been published by Mr. Barton A. Bean. It is probably 
the only species of the genus. The following is Dr. Kishinouye’s 
description: 

Head flat, blunt; eyes very small, situated on sides of head near 
margin of colored area; nictitating membrane wanting; mouth nearly 
straight, terminal; a labial fold runs from nostril to corner of mouth 
on upper jaw, and shorter fold from corner of mouth on lower jaw; 
teeth very minute, numerous, nearly equal in size and shape, each 
acutely pointed, laterally compressed, and with an ellipsoidal root; 
band of teeth in upper jaw curved a little, each end of band with a 
detached group of teeth, band in lower jaw crescent-shaped, and in 
each band arranged ina great many transverse rows, about 300 in num- 
ber, middle part of band with 16-30 teeth in one row; nostrils at 
anterior extremity of head, and opening at labial boundary of mouth. 
Gill-openings 5, very wide, the second pair widest, measuring 86 em., 
last pair most narrow, opening above base of pectorals, where body is 
very broad and high. Spiracles nearly same size as eye and on the 
same level. 

Skin fine grained, except five longitudinal smooth bands, one dorsal 
median, two pairs lateral; ventral lateral band seems to be continuous 
with keel on each side of tail. 

First dorsal fin inserted alittle behind middle of body; second dorsal 
fin very small; anal very small, just below second dorsal; pectorals 
large, strong; ventrals inserted below first dorsal; caudal large, lunate, 
its ventral lobe well developed; clasper simple, with dorsal groove. 

Color grayish brown, with round white spots and transverse bands, 
ventral side colorless; round white spots small and crowded near ante- 
rior end of body, gradually larger and fewer backward; caudal. second 
dorsal, ventrals, and anal destitute of white markings. 

Length at present 800 cm., in circumference behind pectorals, 365 
cm. (stuffed specimen), but when fresh measuring nearly 1,000 em. 

Taken in a drift net June 10, 1901, off Cape Inubo; now in the col- 
lection of Tsurutame Oseko of Asakusa Park, Tokyo. (Kishinouye.) 

The Japanese form 1s known only from the example described 
above. When taken it was covered with many sucking fishes (/c/eneis), 
and one, besides an oak pole, was taken from its stomach. It 1s 
said to differ from Rhinodon typicus Smith and Micristodus punctatus 
Gill in the form of the teeth and the labial fold. But it 1s impossible 
to distinguish species in this genus until its members are better known. 

(typicus, typical.) 
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Order III. TECTOSPONDYLI. 


Calcareous lamelle arranged in one or more concentric series or 
rings about a central axis in each vertebra. Spiracles present. Anal 
fin wanting. Dorsal fins 2, with or without spine. As here under- 
stood, the order Zectospondyli includes the sharks of the groups called 
Cyclospondyli and Tectospondyli by Hasse. The vertebre in the order 
of Rays show similar structures, and it is probable that from sharks 
of this group the Rays are descended. 

(réxr@yv, builder; oxovdvdos, vertebra.) 


FAMILIES OF TECTOSPONDYTI. 


a. CycLosponpyLi: Vertebree with calcareous lamelle arranged in a ring about the 
central axis; pectoral fins normal, not expanded or deeply notched; anal fin 
absent; spiracles present, no nictitating membrane; gill-openings before pec- 
torals; caudal bent upward, lower lobe little developed. 

b. Dorsal fins each provided with a stout spine, first dorsal far in advance of 
WOM asd knndhdasscnnncnddskseddhacaeesencacccaecseenes SquaLtips#, XIII. 

bb. Dorsal fins without spine, first dorsal over or in advance of ventrals. 
c. Snout not produced in form of a saw; no barbels; first dorsal much before 
ventrals; skin moderately rough ...................---- DaLatup#®, XIV. 
cc. Snout produced in a long, flat blade, with sharp, saw-like teeth on each side; 

a pair of barbels below snout; first dorsal before ventrals. 

PRISTIOPHORID”, XV. 
aa, TECTOSPONDYLI: Vertebre with calcareous lamellee ranged in several concentric 
series or rings about a central axis; pectoral fins very large, expanded hori- 
zontally, and extended forward at base in front, giving body the form of the 
flattened disk of rays; anterior extension separated from neck by a deep notch, 
in which gill-openings lie; no anal fin; dorsal fins small, posterior; mouth 
PE INO oko a Soke conn gata Rawle See ONG Ube aeReease SquaTinip&, XVI. 


Family XII. SQUALID. 
DOG-FISHES. 


Body more or less elongate. Head depressed. Eyes lateral, without 
nictitating membrane. Mouth inferior, rather large, arched, a deep 
groove on each side. Teeth compressed, variously formed. Nostrils 
inferior, separate; spiracles rather large; gill-openings moderate, all 
in front of the pectoral fins. Dorsal fins 2, each armed with a spine; 
the first dorsal in front of the ventrals; anal fin wanting; caudal fin 
with the lower lobe small or obsolete; ventral fins inserted posteriorly, 
not much before second dorsal. Oviparous. Genera 6 or more; 
species about 15; rather small sharks, chiefly of the Atlantic. These 
sharks represent a comparatively primitive type, apparently not 
deseended from any other existing Sguali. 


a. Body rather elongate; no fold of skin along side of belly; dorsal spines both 
directed backward. 





o 
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b. Upper teeth simple, without smaller cusps at base. 
c. Teeth alike in both jaws, subquadrate, each with a nearly horizontal 
oblique cutting edge and a point directed outward .......... Squalus, 23. 
cc. Teeth unequal; upper teeth erect, with a single cusp; lower teeth more 
or less oblique, points directed outward; dorsal spines not hidden. 
d. Scales leaf-shaped, with a strong midrib, and sometimes a lateral rib on 
each side, attached by a peduncle; dorsal spines strong. 

Lepidorhinus, 24. 

dd. Scales not leaf-shaped and not pedunclate at base. 
¢. Seales not imbricate, each of three or four radiating spinules; dorsal 


CD TIN oon ceca sc snndswecinkegdnedeadeaeeesees Deania, 25. 
ee. Scales imbricate, each with three or more strong ribs, each ending in 
a spine, the middle strongest; dorsal spines short . .---- - Zameus, 26. 


bb. Upper teeth each with 1 or 2 small cusps at base on each side. 
jf. Teeth unequal, upper erect and tricuspid, lower oblique. 
Etmopterus, 27. 
jf. Teeth equal, very small, and tricuspid in both jaws. Centroscyllium, 28. 


23. SQUALUS Linneus. 


Squalus Linnxvus, Syst. Nat., X, 1758, p. 233 (acanthias, first species named; 
includes all sharks) . 

Squalus RAFINEsQveE, Caratteri di Alcuni Generi, 1810, p. 13 (acanthias and uyato; 
first restriction of the name Squalus to species with spiracles and without 
anal fin). 

Acanthorhinus BLAINVILLE, Journal de Physique, 1816, p. 263 (acanthias). 

Acanthias Risso, Hist. Nat. Eur. Mérid., III, 1826, p. 131 (acanthias). 

Entoxychirus Git, Proc. Ac. Nat. Sci. Phila., 1862, p. 496 (uyato). 

Body rather slender. Mouth little arched, with a long, straight, 
deep, oblique groove on each side; no labial fold. Teeth rather small, 
all simple, equal in the two jaws, their points so much turned aside 
that the inner margin forms the cutting edge. Spiracles rather wide, 
just behind the eye. Fins moderately developed, the first dorsal larger 
than the second, much in advance of the ventral fins, which are behind 
the middle of the body, although in advance of the second dorsal. 
Dorsal spines strong, not grooved. ‘Tail scarcely bent upward. Small 
sharks, abounding in the temperate seas. 

(squalus, shark, a word cognate to the Greek yaA7.) 


25. SQUALUS MITSUKURII Jordan and Snyder, new species. 
TSUNOZAME (HORN SHARK); TSUNOGE (HORNY FISH). 


Squalus mitsukurii JorpAN and Snyper, Check List, 1901, p. 129; Misaki, 
name only. 

Head about 43 in body; width of head 1} in its length; snout 2%, 
interorbital space 2; width of mouth 24; tip of snout to mouth 2; eye 
2% in interorbital space. 

Body moderately elongate, tail tapering moderately behind. Head 
broad, depressed, flattened above; snout pointed in profile, when viewed 
from above angular, tip rather broadly rounded, and upper surface 
flattened; eyes rather large, lateral, a little nearer tip of snout than 
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first gill-opening; mouth very broad, slightly curved, a deep labial 
fold at each corner; lips thin; teeth moderate, forming a cutting edge 
in each jaw; nostrils rather large, inferior, while nearer eye than tip 
of snout they are nearer the latter than mouth; interorbital space is 
broad, very elevated, flattened more or less like upper surface of head. 
The spiracles large, directly behind eye. Gill-openings in front of 
base of pectoral. 

Body everywhere finely roughened. 

Origin of first dorsal spine a trifle nearer tip of snout than that of 
second dorsal; first dorsal spine is three-fifths height of fin; spine of 
second dorsal three-fourths height of fin; pectorals large, smaller than 
head, reach beyond base of first dorsal, emarginate behind; ventrals 
nearer second dorsal than first; caudal broad, lower lobe rather long. 
Caudal peduncle rather long, with a pit at base above. Lateral line 
indistinct along side. 

Color in alcohol gray above, white beneath; upper surface of pec- 
torals and ventrals grayish. 

Length 284 inches. 





Fic, 3.—SQUALUS MITSUKURII. 


Type No. 7184, Ichthyological Collections, Leland Stanford Junior 
University Museum. Locality, Misaki. 

Coasts of Japan, generally common from Hokkaido as far south- 
ward as Formosa. Numerous large adults taken at Misaki, one of 
them the type, a female. Several embryos were also obtained, part 
of them from this specimen. A young example was also obtained 
from near Aomori in Tsugaru Straits, and another one, probably of 
the same species, from Formosa. Specimens are in the Imperial Mu- 
seum from Kagoshima, and Boshu in Awa near Misaki. These are 
recorded by Ishikawa‘ as Acanthias vulgaris and A. uyatus, but the 
two specimens are alike. 

(Named for Prof. Kakichi Mitsukuri, who was present with Messrs. 
Jordan and Snyder at Misaki, when the type was taken.) 


24. LEPIDORHINUS Bonaparte. 


Lepidorhinus Bonavarte, Selach. Tab. Analyt., 1836, p. 9 (squamosus). 
Scymnodon Bocace and Cape..o, Proce. Zool. Soc. Lond., 1864, p. 263 (ringens). 
Machephilus Jounson, Proc. Zool. Soc. Lond., 1867, p. 713 (dumerili). 


This genus is close to Centrophorus, differing in the form of the 
scales, which are leaf-shaped and pedunculate, with a strong median 





@ Prel. Cat., p. 61. 
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keel which ends ina point. The single Japanese species belongs to 
the subgenus Scymnodon, characterized by the presence of three keels, 
the scale ending in three points. 

(Aezis, scale; pivn, shark.) 


26. LEPIDORHINUS FOLIACEUS (Giinther). 
Centrophorus foliaceus Gtxtuer, Deep Sea Fishes, Challenger, 1887, p. 5, pl. 1, 
fig. A (off Enoshima). 

Head 43 in body; width of head 14 in its length; snout 3}; inter- 
orbital space 2; width of mouth 24; snout to mouth 14; space between 
spiracles 3; eye about 1? in interorbital space. 

Body rather elongate, tail tapering. Head elongate, depressed, 
broad; snout broad, flattened, tip broadly rounded; eyes large, lateral, 
nearer snout than gill-opening; mouth rather small, slightly curved, 
with deep labial fold at each corner; lips thin; teeth forming cutting 
edges in jaws, those in lower jaw with several small cusps; nostrils 
large, inferior, nearer eye than tip of snout, and nearer latter than 
mouth; interorbital space broad, flattened. Spiracles large, round, 
space between one and one-half in interorbital space. Gill-openings 
low, in front of pectorals. 

The body covered with large leaf-shaped scales, 3 pointed, keeled in 
front and on a pedicle; they are large on trunk, both above and below, 
but especially enlarged in front of first dorsal. 

Both dorsals provided with sharp spines, with only the tips exposed; 
origin of first dorsal nearer tip of snout than base of second, and a short 
distance behind base of pectoral; pectoral short, truncate, less than 
two in head; ventrals small, in front of second dorsal, nearer tip of 
caudal than tip of snout; caudal four and one-fourth in body. Caudal 
peduncle short, its depth three in interorbital space. 

Color in alcohol uniform gray brown, edges of nostril and lower 
lips blackish. 

Length 14} inches. 

Described from a specimen from Misaki, taken in deep water by 
K. Aoki. 

Deep waters off Japan, known only from off Enoshima and Misaki 
in Sagami Bay. Our specimen is from near Misaki. 

( foliaceus, \eaf-like.) 


25. DEANIA Jordan and Snyder. 
Deania JorpAN and Snyper, Proc. U. 8. Nat. Mus., XX V, 1902, p. 80 (eglantina). 
Scales minute, villous, each star-like, and with three or four long 
points. The skin velvety to the touch. Snout long, flattish. Dorsal 
spines strong. In other regards similar to Centrophorus, but the 
squamation quite different. 
(Named for Prof. Bashford Dean, of Columbia University, in recog- 
nition of his researches in sharks, those of the present genus among 
others. ) 
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27. DEANIA EGLANTINA Jordan and Snyder. 


Deania eglantina JoRDAN and Snyper, Proc. U. 8. Nat. Mus., XXV, 1902, p. 80; 
Totomi Bay. 


Head 3% in length; depth about 9%; snout about 2 in head; eye 4$; 
2§ in snout; 2 in width of snout; 3§ in space from tip of snout to 
mouth; space between spiracles 1§ in width of snout. 

Body rather elongate, slender; scales each with short, bush-like 
spines, with two small prickles on each side, whole body having a kind 
of hairy appearance. 

Head large, greatly depressed; snout long, depressed, broad; eyes 
large, lateral, anterior margin nearer tip of snout than gill-opening; 
skin around eyes more or less loose, free; nostrils large, on lower side 
of snout laterally, about midway between tip of snout and eye; mouth 
opening below posterior part of eye, rather broad; lips moderately 
fleshy; teeth small, compressed, with a small basal cusp; spiracles 
rather large, nearer eye than first gill-opening, space between a little 
more than length of snout. Gill-openings in front of base of pectoral, 
largest about half eye. 





Fic. 4.—DEANIA EGLANTINA. «, upper jaw; b, lower jaw; c, scale (much enlarged.) 


Dorsal fins each with a spine, base of first a little behind tip of 
pectoral, rather short, sharply pointed, and projecting little above 
skin; second dorsal spine nearly as high as fin, upper half exposed; 
pectorals about equal to snout; ventrals small, posterior, entirely 
in front of second dorsal spine; caudal elongate, lower lobe little 
produced. 

Color in spirits, uniform grayish-brown. 

This description from the original type, a young female from Totomi, 
12 inches in length, dredged by the U. S. Fish Commission steamer 
Albatross. 

(eglantinus, the brier rose.) 


26. ZAMEUS Jordan and Fowler, new genus. 


Zameus JORDAN and Fow.er, new genus (sqguamulosus). 


Dorsal fins each with a small, partly concealed spine; no anal fin; 
mouth wide, little arched; a long, deep, straight, oblique groove on 
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ach side of mouth; teeth of lower jaw oblique, with the points directed 
more or less outward of backward; upper teeth erect, triangular or 
lanceolate, with a single cusp. No nictitating membrane; spiracles 
wide behind the eye; gill-openings narrow; scales not leaf-shaped, nor 
pedimaculate, each with a strong median keel and two or more lateral 
keels, each of these ending ina spine. In Centrophorus, the nearest 
related genus, there is no midrib to the scales, which are nearly 
smooth. In Centroscymnus the scales are smooth with a depression 
at the base. Small sharks, living in deep water. 
(came, shark, in Japanese.) 


28. ZAMEUS SQUAMULOSUS (Giinther). 


Centrophorus squamulosus Ginrner, Deep Sea Fish, Challenger, 1887, p. 5, pl. Il, 
fig. B; Enoshima. 


Snout much produced, mouth nearly midway between first gill- 
opening and end of snout; labial fold extends a little way along mar- 
gins of mouth; upper lip fringed; distance between nostrils two-fifths 
of length of preoral portion of snout. Scales tricuspid, with a median 
keel, and so minute as to give a velvety appearance to skin. First 
dorsal small, its base (without spine) shorter than that of second, nearly 
one-sixth of distance between two fins; spines very small, scarcely 
projecting beyond skin; pectoral short, with lower angle rounded, not 
produced; extremity of ventral fins below end of second dorsal. Uni- 
form deep black. Length, 27 inches. Off Inosima, Japan, Station 
232 (Challenger) in 345 fathoms. (Giinther.) 

Coasts of Japan, in rather deep water. Known only from Sagami 
Bay, about Enoshima (misspelled Inosima by Giinther) and Misaki, 
where our specimen was taken. 

(sguam ulosus, With small scales. ) 


27. ETMOPTERUS Rafinesque. 


Etmopterus RaFinesqve, Caratteri di Alenui Generi, 1810, p. 14 (aculeatus). 
Spinax Cuvier, Régne Animal, Ist ed., 1817, p. 129 (acanthias and spinaz). 
Spinax Mt ier and HENLE, Plagiostomen, 1838, p. 86 (spinar). 
Acanthidium Lowe, Proc. Zool. Soc. London, 1839, p. 91 (pusillum). 


Mouth little arched. Teeth of lower jaw with the point so much 
turned aside that the inner margin of the tooth forms the cutting edge; 
upper teeth erect, each with a long, pointed cusp and 1 or 2 smaller 
ones on each side; spiracles wide. 

Small sharks of the warm seas, living in deep water, and nearly black 
in color. 

(eruayerv, an aorist from Téur@, to cut; wrepor, fin, the original 
type having frayed fins.) 


Proc. N. M. vol. xxvi—02-———43 
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29. ETMOPTERUS LUCIFER Jordan and Snyder. 
BOZUZAME (PRIEST SHARK). 


Etmopteris lucifer Jorvan and Snyper, Proc. U.S. Nat. Mus., XXV, 1902, p. 79 
( Misaki). 

Head 4 in length; depth about 7; snout about 2} in head; eye 53 
in head; 2 in snout; 2; in width of snout; 2; in space from tip of 
snout to mouth; space between spiracles 24 in width of snout. 

Body moderately elongate, rather robust, with slender caudal 
peduncle; scales forming longitudinal strive above, abruptly and 
sharply separated on sides from lower surface, which is evenly rough 
with fine shagreen. 

Head large, thick, rather short; snout short, thick, more convex 
below than above, also with many pores; eyes moderate, lateral, ante- 
rior margin midway between tip of snout and spiracle; skin about 
eyes, more or less loose, free, upper eyelid overlapping and forming 
a pit in front; nostrils very large, lateral; mouth opening below poste- 
rior portion of eye, broad; lips rather thin; teeth small, compressed, 
ach of those in upper jaw with two sharp, basal cusps; spiracles 





Fic. 5.—ETMOPTERUS LUCIFER. a, upper jaw; b, lower jaw. 


large, nearer eye than first gill-opening, space between 14 in snout. 
Gill-openings in front of base of pectorals, rather short. 

Dorsal fins each with a spine, base of first a little before tip of pec- 
toral, short, sharp, pointed, projecting little above skin; second dorsal 
spine not as high as fin, much larger, longer than first, the greater 
portion exposed, and nearly a third greater than snout; ventrals mod- 
erate, entirely in front of second dorsal; caudal elongate, lower lobe 
little produced. 

Color in spirits, dark grayish-brown, lower margin of caudal, 
together with marginal portions of all other fins, very pale brown. 

Length, 12 inches. 

Type No. 6863, Ichthyological Collections, Leland Stanford Junior 
University. Locality, Misaki. From the collection of Capt. Alan 
Owston. 

Some 30 others of the same species were obtained off Misaki on long 
lines handled by Mr. Kumakichi Aoki, assistant to Professor Mitsukuri. 

The pale areas on the side of the belly cover a glandular substance, 
said to be luminous in life. 

(lux, light; fero, to bear; the thickened skin of the belly said to be 
translucent. ) 
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28. CENTROSCYLLIUM Miuller and Henle. 


Centroscyllium MULLER and HENLE, Systematische Beschreibung der Plagiostomen, 
1838, p. 191 (fabricii). 


Teeth equal in both jaws, very small, straight, pointed, each with 1 
or 2 smaller cusps on each side at base; mouth crescent-shaped, with a 
straight, oblique groove at its angle; spiracles moderate; gill-openings 
rather narrow; dorsal fins small, each with a strong spine; the second 
dorsal entirely behind the ventrals. 

(xév por, spine; oKvAXiov, Scy/lium,anallied genus, from oKvAL@, 
to rend or tear to pieces.) 


30. CENTROCYLLIUM RITTERI Jordan and Fowler, new species. 


Head 54 in length; snout about 3$ in head; interorbital space 2; 
width of mouth 2; eye about 5; space between spiracles 24; pectoral 
about 2. 

Body elongate; head very broad and depressed, flattened above; 
snout short, very broad, flattened above, rounded; eye large, near 
snout; nostrils large, inferior, midway between tip of snout and eye; 





Fic. 6.—CENTROCYLLIUM RITTERI. 


mouth distant from tip of snout a space equal to a trifle more than 
interorbital width; teeth very sharp, tricuspid, alike both jaws; lips 
rather thin, a labial fold at corners of mouth; interorbital space broad, 
greater than space between spiracles. Spiracles large, superior, 
behind eyes. 

Body covered with small, single prickles, scattered, though not pres- 
ent on lower surface of snout, small on lower abdominal surface. 
Head with many pores, especially on lower surface of snout. 

First dorsal spine smaller than second, slightly more than half 
height of fin; second dorsal spine long, curved, but not quite to tip of 
tin; origin of first dorsal nearer that of second than the tip of snout, 
inserted well behind pectoral; second dorsal nearer first dorsal than 
tip of caudal, tip of fin anteriorly not extending for more than half 
the space between its base and origin of upper caudal lobe; pectoral 
fins broad, short, about equal to width of snout in front of eyes; ven- 
trals small and entirely in front of second dorsal; caudal moderate, 
less than space between two dorsal spines. Caudal peduncle long, 
rather slender, thick, flattened above and below. Lateral line with 
pores, rather far apart, running superiorly in front and along sides. 
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Color, uniform dark gray-brown, blackish below, in front, fins all 
more or less broadly edged with whitish. Length 16} inches. 

Type No. 7185, Ichthyological Collections, Leiand Stanford Junior 
University Museum. Locality, Misaki. 

This species is known to us from 2 examples obtained at Misaki. 
It differs from Centroscyllium fabricii, the only other species of the 
genus, in having the caudal peduncle much longer and more slender, 
and in the shorter pectorals, which do not reach to below the first 
dorsal. 

(It is named for Dr. William Emerson Ritter, of the University of 
California, in recognition of his excellent work on the Tunicates and 
Enteropneustans of the Pacific Ocean.) 


Family XIV. DALATIID. 
SCYMNOID SHARKS. 


Sharks with no anal fin and with two dorsal fins, each without spine; 
gill-openings small, entirely in advance of pectorals; mouth but little 
arched; a long, deep, straight, oblique groove on each side; spiracles 
present. Oviparous, the eggs without horny case (at least in Somnio- 
sus). Vertebra cyclospondylous. The absence of dorsal spine chiefly 
distinguishes this family from the Sqgualidex, of which these are some- 
what degenerate allies. Sharks mostly of the North Atlantic, some of 
them reaching a large size. 


a. DALATUN#: First dorsal well behind ventrals; upper teeth small, pointed, lower 
UE TAO on. cin io o's dn datRensalde séeke aecadar eaeaen Dalatias, 29. 

aa. Somniosin£: First dorsal much in advance of ventrals. 
b. Upper teeth narrow; lower quadrate with a horizontal edge ending in a 
point directed outward; body very robust, fins very small, dorsals about 
CUNRES WEAN CERIO WOMB. «5 od nine ces cccdcsdeunsacecens Somniosus, 30. 


29. DALATIAS Rafinesque. 


Dalatias Rarinesque, Caratteri di Alcuni Generi,-1810, p. 13 (sparophagus; 
description very incorrect) . 

Scymnus Cuvier, Régne Animal, Ist ed., 1817, p. 130 (lichia; preoccupied in 
insects). 

Scymnorhinus BoNAPArTE, Cat. Pesci. Europ., 1836, p. 16 (lichia). 


Mouth transverse, a deep straight groove at each angle. Teeth in 
jaws close set, the upper small, pointed; the lower much larger, dilated, 
erect, triangular, not very numerous. Skin uniformly covered with 
minute scales. Two short dorsal fins, without spine, the first at a 
considerable distance from the ventrals; no anal fin. No membrana 
nictitans. Spiracles wide. Gill-openings narrow. (Giinther.) 

(aos, torch, the name unexplained.) 
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31. DALATIAS LICHA (Bonnaterre). 


YOROIZAME (ARMOR SHARK). 


Squaleus licha@ Bonnaterre, Encycl. Ichth., 1788, p. 12 (after La Liche ou 
Gatto, Proussonet, Mem. Ac. Sci., 1788, p. 677; ‘‘Le Cap Bréton,’ 
ern France). 

Scymnorhinus licha GARMAN, Deep Sea Fishes, 1899, p. 31. 


in south- 


Squalus americanus GMELIN, Syst. Nat., 1788, p. 1503 (after Broussonet, ‘‘Cap 
Bréton’’ being assumed to be in Nova Scotia). 

Acanthorhinus americanus BLAINVILLE, Fauna Frangaise, 1828, p. 63, pl. xv, fig. 2. 

Squalus nicxensis Risso, Ichth. Nice, 1810, p. 43, pl. 1v, fig. 6; Nice. 

Dalatias sparophagus Rarixesque, Caratteri di Alcuni Generi, 1810, p. 13; 
Palermo (description very incorrect, but certainly referring to this species). 

Scymnus lichia Cuvier, Régne Animal, Ist ed., 1817.—Dumerit Elasmobranches, 
1870, p. 452; Mediterranean.—Gi'ntHer, Cat. Fish, VIII, 1870, p. 426; Nice; 
Madeira (and of writers generally ). 

Dalatias lichia Gray, Chondropt., 1851, p. 75. 

Snout rather projecting, anterior edge of mouth before front of eye; 
teeth of upper jaw narrow, lanceolate, close-set; lower teeth triangu- 
lar, margins somewhat convex and slightly serrate. Skin covered 
with a shagreen of fine, sharp, close-set spinous scales. First dorsal 
inserted nearer pectorals than ventrals by a distance equal to length 
of pectoral; second dorsal a little before posterior end of base of ven- 
trals; distance from second dorsal to beginning of caudal, 24 in distance 
between dorsals. Color black. Length 650 mm. (254 inches). 

This incomplete description is from a stuffed specimen? in the 
Imperial Museum in Tokyo. The specimen, being hastily compared 
with Miiller and Henle’s figure, showed no evident difference, though 
its relations may appear on close examination. 

Mediterranean Sea and neighboring waters, and, as above recorded, 
once taken in Japan. 

(licha, the meaning of the name unexplained.) 


380. SOMNIOSUS Le Sueur. 


Somniosus Le Sueur, Jour. Ac. Nat. Sci. Phila., 1818, I, p. 222 (brevipinna= 
microcephalus). 

Leiodon Woon, Proc. Bost. Soc. Nat. Hist., II, 1847, p. 174 (echinatum=micro- 
cephalus). 

Liemargus Mtuter and Hen x, Plagiostomen, 1838, p. 93 (borealis = micro- 
cephalus). 

Rhinoseymnus Git., Proe. Ae. Nat. Sei. Phila., 1864, p. 264 (rostratus). 


Body thick and clumsy; mouth transverse, little arched, with a deep, 
straight groove running backward from its angle; nostrils near the 
extremity of the snout; jaw feeble; teeth in upper jaw small, narrow, 
conical; lower teeth numerous, in two or more series, the point so 





4The name licha, of the same date as americanus, is much less inappropriate. 
bIshikawa, Prel. Cat., p. 61, as Seymnus lichia. 
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much turned aside that the inner margin forms a cutting edge, which 
is entire; spiracles moderate; no nictitating membrane; gill-openings 
narrow; fins all very small, the ventrals between the dorsal fins; skin 
uniformly covered with minute tubercles. Tail short, much bent 
upward. Eggs large, soft, globular, without shell, dropped in the 
ooze on the sea bottom. Species of the northern seas. 

(som NLOSUS, sleepy. ) 


32. SOMNIOSUS MICROCEPHALUS Bloch and Schneider. 


Squalus microcephalus Buocu and ScunereEr, Syst. Ichth., 1801, p. 135, northern 
seas. 

Somniosus microcephalus JORDAN and EvERMANN, Fish North and Middle Amer., 
I, 1896, p. 57. 

Somniosus brevipinna Lx Svevur, Jour. Ac. Nat. Sci. Phila., I, 1818, p. 122; Massa- 
chusetts. 

Scymnus brevipinna Storer, Fishes Mass., 1867, p. 235. 

Squalus borealis Scorespy, Arct. Reg., I, 1820, p. 538, pl. xv, figs. 3 and 4; Arctic 
Ocean. 

Lemargus borealis GéntuER, Cat. Fish., VIII, 1870, p. 426. 

Squalus glacialis Faser, Fische Isl., 1829, p. 23; Iceland. 

Squalus norwegianus BLAINVILLE, Faune Francaise, 1828, p. 61; Norway. 

Leiodon echinatum Woop, Proc. Bost. Soc. Nat. Hist., II, 1847, p. 174. Massa- 
chusetts. : 


Body robust, rapidly tapering behind; greatest depth little more 
than one-fifth length; head somewhat less; mouth moderate, upper 
jaw with 5 rows of small, sharp teeth, which are incurved, lancet- 
shaped; lower jaw with 2 rows of broad, quadrangular teeth, divided 
in their centers by perpendicular ridge, directed outward, about 26 
teeth on each side; fins small, first dorsal about as large as ventrals, 
larger than second dorsal; pectorals short, caudal short, bluntish. 
Length about 25 feet. Arctic seas south to Cape Cod, Oregon, France, 
and Japan. 

A huge, clumsy shark, not rare northward; an enemy to the whales, 
biting out large masses of flesh from their bodies. 

The only Japanese record is that of a large example, seen by Jordan 
and Snyder in the market of Tokyo, in June, 1900. Specimens from 
the Pacific have never been compared with those from the Atlantic, 
and may belong to different species. 

(ux pos, small; xedady, head.) 


Family XV. PRISTIOPHORID. 


SAW SHARKS. 


Body elongate, covered with fine, smoothish scales, forming shagreen; 
snout produced in a long, flat blade, with sharp teeth on each side pro- 
jecting at right angles, these of unequal lengths; a pair of barbels on 
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lower part of snout near its middle; teeth small, close-set, each with 
u sharp cusp on a broad base; nostrils inferior, with conspicuous valves; 
eyes large, no nictitating membrane; spiracles large; pectorals rather 
large, distant from head; first dorsal in front of ventrals; second dorsal 
large; no dorsal spine; no anal fin; gill-openings moderate, all before 
pectoral; lower caudal lobe narrow. Species few; found from Japan 
to Australia, resembling the saw fishes (Pr/st/didx) of the New World, 
but smaller in size and different in details of structure. 





31. PRISTIOPHORUS Miller and Henle. 
Pristiophorus MULLER and Hen xg, Plagiostomen, 1838, p. 97 (cirratus). 


Characters of the genus included above. 
(rpiortis, saw; dopéw@, to bear.) 


33. PRISTIOPHORUS JAPONICUS Giinther. 


NOKOGIRIZAME (SAW SHARK); HOKABUKA (HALBERD SHARK); 
DAIGIRIZAME (SAW SHARK). 


Pristiophorus cirratus SCHLEGEL, Fauna Japonica, Poiss., 1847, p. 105, pl. cxxxvi; 
Nagasaki.—Ricuarpson, Ich. China, 1846, p. 317.—BLreeker, Nieuwe Nalez- 
ing, Ichth. Jap., 1854, p. 128; Nagasaki (not of Latham, 1794). 

Pristiophorus japonicus GtntTuer, Cat. Fish, VIII, 1870, p. 43; Japan.—Isur- 
KAWA, Prel. Cat., 1897, p. 61; Sagami Bay. 

Head a trifle less than 3 in body; tip of snout to eye 33 in head; 
greatest width of head 4% in its length; interorbital space 8} in head; 
spiracle 2% in interorbital space; eye 1%; pectoral 3 in head; height of 
first dorsal 44; caudal 24. 

Body elongate, moderately thick. Head small, except for elongate 
depressed snout, or saw, greatly depressed and flattened, both above 
and below; saw rather broad, thin, becoming narrow at tip, truncately 
rounded; in each margin of saw a series of sharp teeth of uneven size, 
the larger with one, two, or three smaller between; on lower marginal 
surface of snout a single series of small, backwardly hooked teeth, 
ach at some distance apart; in lower surface of saw, near edges, 
a pair of flattened tentacles about equal in length to width of head in 
front of eyes; teeth on edge of saw become smaller posteriorly and 
extend halfway in space between eye and first gill-opening; mouth 
broadly obtuse below posterior part and behind eye; teeth small, 
pointed, in many rows in jaws; nostrils area trifle closer together than 
corners of mouth, nearer latter than tentacles, or about in last third 
of space between; interorbital space more or less flattened, though 
there are slight supraocular ridges; eye elongate, lateral, placed less 
than its diameter posterior to nostrils. Spiracles very large, half the 
eye, placed directly behind its posterior margin. Gill-openings mod- 
erate, in front of base of pectoral. 

Entire body finely roughened. 
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Origin of first dorsal nearer tip of caudal than tip of saw, nearer 
origin of ventral than that of pectoral, nearer posterior margin of eye 
than second dorsal; two dorsals are similar, of about equal size, second 
with posterior part of its base midway between first dorsal and tip of 
eaudal; pectorals large, broad, blunt, rounded, nearer origin of second 
dorsal than tip of saw; ventrals behind first dorsal and nearer origin 
of second dorsal than that of pectorals; caudal not very broad, upper 
lobe much broader than lower, whole fin a little more than space between 
dorsals. Caudal peduncle rather long, thick, flattened above and below, 
its least depth one and one-half in interorbital space. A lateral keel 
along each side of tail from ventrals to caudal inferiorly. No pores 
in lateral line. 

Color, pale gray-brown above; below, whitish. 

Length, 404 inches. 

This description from a large example from Aomori. 

Coasts of Japan; our specimens from Aomori and Nagasaki, the 
latter received from Mr. Yahiro. <A specimen is in the museum of 
Aomori, taken at Ajigasawa on the Japanese Sea. 

The teeth are placed somewhat differently from those represented 
in Schlegel’s figure, but the species is doubtless the same. 


Family XVI. SQUATINID.®. 
ANGEL SHARKS. 


Ray-like sharks. Body depressed and flat, the snout obtuse, the 
mouth anterior; teeth conical, pointed, distant; pectoral fins very 
large, expanded in the plane of the body, but not adherent to the side 
of the head, being deeply notched at the base; ventral fins very large; 
dorsal fins 2, small, subequal, on the tail behind the ventrals; no anal 
fin; caudal small; gill-openings wide, partly inferior, partly hidden 
by the base of the pectoral; spiracles wide, crescent-shaped behind 
the eyes; nostrils on the front margin of the snout, with skinny flaps; 
males with small prehensile appendages; vertebree tectospondylous. 
A single genus among living forms, with but one species certainly 
known; a small shark of singular appearance, found in most warm 
seas. In appearance, as in structure, this family is strictly interme- 
diate between the sharks and the rays. Its nearest living allies are 
probably the Dalatiide. 


82. SQUATINA Dumeéril. 
ANGEL FISHES. 


Squatina Dumérit, Zool. Analyt., 1806, p. 102 (angelus=squatina). 
Rhina RaFinesque, Caratteri Aleuni Nuovi Generi, 1810, p. 14 (squatina). 
Rhina Key, in Avcuste Dumérit, Elasmobranches, 1870, p. 464 (squatina). 


Characters of the genus included above. 
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(squatina, the ancient name, akin to the English words ‘‘ skate” 
and ‘* squat.”) 


34. SQUATINA JAPONICA Bleeker. 


TEGAIZAME (CANOPY-SHARK); KASUZAME (CHAFF SHARK); 
KOROZAME. 


Squatina vulgaris SCHLEGEL, Fauna Japonica, Poiss., 1850, p. 305, pl. cxxxv1; 
Nagasaki (not of Risso). 
a Squatina japonica BLEEKER, Act. Soc. Sei. Indo. Neerl., 1857, III, Japan, IV, p. 
40; Nagasaki. 
Rhina squatina IsuHikawa, Prel. Cat., 1897, p. 61, Tokyo (not of Linnzeus). 


Head 5 in length; space between spiracles 1{ in head; interorbital 
space, 24; eye 3§ in interorbital space. 

Body broad, flattened, width of disk equal to one and five-eighths 
total length. Head very broad, flattened, its length a trifle more 
than two-thirds ite width; snout very broad, short, obtuse, projecting 
very slightly beyond mandible; eyes small, a little closer together 
than spiracles, directed upward; snout well separated from mouth 
below by a deep furrow; jaws with about three rows of sharp, pointed 
teeth, upper projecting slightly beyond mandible; lips rather broad, a 
flap at the corner of mouth; inferior margin of head with a narrow, 
thin flap; nostrils closer together than eyes, on edge of snout in front; 

= interorbital space broad, concave, this concavity extending to poste- 
rior part of head. Spiracles less than eye, and about diameter of 
latter distant. Gill-openings very large, septa with broad dermal 
lamin crowded together before base of pectoral. 

Above rough, especially along edges of dorsal and caudal; down 
middle of back a series of small, sharp tubercles; a number of small 
tubercles over eye between nostrils above; lower surface of body per- 
fectly smooth, with exception of anterior borders of pectorals and 
ventrals and lower surface of tail. 

Dorsals small, of about equal size, first just behind tips of ventrals, 
second about midway between origin of first and origin of upper 

‘audal lobe. Pectorals with length of base about one-half of length 
of anterior margin, the latter not equal to breadth of head; ventrals 
from their origin to tip behind, shorter than anterior edge of pectoral; 
a caudal about half head; tail broad at first, then tapering, its width in 
front not equal to space between outer edges of spiracles. 

Color in alcohol gray-brown above, marked with very numerous, 
small, dark spots, so that lighter color between forms a reticulated 
network; toward edges of fins spots become smaller and crowded; 
dorsals and caudal with a few, indistinct, dark spots; lower surface of 
body creamy; outer edges of pectorals, deep gray-brown, blackish 
posteriorly, also some brown spots about bases of former, on breast, 

LA throat, a large blotch before the vent, and two streaks down tail. 
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This description is from specimens obtained at Kobe and Nagasaki, 
where it is abundant. 

Coasts of Japan, common southward. 

Duméril unites the Japanese species with the European Squatina 
aculeata, while Dr. Giinther unites both with Squatina squatina. The 
several species of this genus, if really distinct, have yet to be defined. 





Order IV. BATOIDEI. 
THE RAYS. 


Gill-openings inferior, slit-like, 5 in number; spiracles present; no 
anal fin; dorsal fins, if present, inserted on the tail; body typically 
disk-like, broad, and flat, the margin of the disk being formed by the 
expanded pectorals; tail comparatively slender, the caudal fin small or 
wanting. Vertebre cyclospondylous. With the exception of the 
Rajidex, most or all of the rays are ovoviviparous. 

at To . B 

(Baros, a ray; é100s, likeness.) 


a. Sarcura. Tail comparatively thick, with 2 dorsals and a caudal fin; no serrated 
caudal spine. 
b. Snout not saw-like. 
c. Electric organs absent; skin not perfectly smooth. 
d. Species ovoviviparous; young developed within body of parent; disk pass- 
ing gradually into long, stout tail; pectorals not extending to snout. 
Rurospatips, XVII. 
dd. Species oviparous; eggs deposited in quadrangular, leathery egg cases, 
with a projection at each corner; disk abruptly contracted at base of tail; 
pectorais extending to snout ..... 2.200 6ccsecccssccsscs Rasps, XVIII. 
ce. Electric organs present; a structure composed of honeycomb-like tubes 
between pectoral fins and head; skin perfectly smooth. Narcospatip®, XIX. 
aa. Masticura. Tail comparatively slender; dorsal fin single or wanting; back of 
tail usually with a serrated spine. 
e. Pectoral fins uninterrupted, confluent around snout; teeth small. 
DasyaTip&, XX. 
ee. Pectoral fins interrupted, one portion forming detached appendages on 
the snout (‘‘cephalic fins’’). 
jf. Teeth very large, flat, tessallated, tew in number..My.iopatips#, X XI. 
ff. Teeth numerous, very small, flat or tubercular; size of body enormous; 
cephalic fins conspicuous, resembling horns ......Moputip#, X XII. 


Family XVII. RHINOBATID. 
GUITAR-FISHES. 


Shark-like rays. Trunk gradually passing into the long and strong 
tail, which 1s provided with 2 well-developed dorsal fins, a caudal fin 
and a conspicuous dermal fold on each side; disk not very broad, the 
rayed portion of the pectoral fins not being continued to the snout; no 
conspicuous spines, the skin being nearly smooth, or with warty tuber- 
cles; no electricorgans. Warm seas; distinguished from the Rajedx 
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chiefly by the fact that the eggs are hatched within the body. The 
typical species are also much more elongated in form. 
a. First dorsal opposite to ventrals; caudal with lower lobe well developed. 
»b. Snout shortand rounded, not much longer than interorbital width... Rhina, 33. 
bb. Snout narrow, produced and pointed, its length much greater than interor- 
Id ahi ek ie ee ee ee ee Rhimchobatus, 34. 
aa, First dorsal much behind ventrals; anterior nasal valves not confluent; disk sub- 
triangular or rhombic; snout more or less produced; skin covered with fine 
shagreen, usually with somewhat larger spines on the back of tail. 


> Rhinobatus, 35. 
83. RHINA Bloch and Schneider. 


Rhina Biocn and Scunerper, Syst. Ichth., 1801, p. 352 (aneyclostomus; not of 
Aristotle and Klein, who, before Linnzeus, used the name for Squatina). 
Rhamphobatis Giti, Am. Lye. Nat. Hist. N. Y., 1861, p. 408 (ancyclostomus) . 
Body depressed, the snout very broad and obtuse, its length not 
much greater than interorbital width, its anterior outline semicircular; 
back with large tubercles. Pectoral fins with the anterior margin free, 
not extending to the head. Gill-openings narrow, inferior, below the 
hase of the pectoral. Spiracles wide behind the eye. No nictitating 
membrane. Nostrils inferior; oblique, wide slits. Teeth, obtuse, 
granular, the dental surfaces of the jaws undulate. First dorsal oppo- 
site ventrals; lower caudal lobe well developed. 
(pivn, a shark.) 


= 
35- RHINA ANCYLOSTOMA Bloch and Schneider. 

Rhina ancylostomus Biocu and ScuNnerwer, Syst. Ichth., 1801, p. 352, pl. uxxi; 
Coromandel.—Ricuarpson, Ichth. Chin., 1846, p. 195; Canton, and of numer- 
ous authors. 

Rhamphobatis ancyclostomus Gitit, Am. Lye. Nat. Hist., N. Y., 1861, p. 408.— 


Dumerit, Elasmobranches, 1870, p. 482 (after Bleeker). 
Rhyncobatus ancyclostomus GUNTHER, Cat. Fish, VITI, 1870, p. 440; Madras, China 
Seychelles, Pinang.—Day, Fishes of British India, I, 1889, p. 41. 


Snout very broad, obtuse, with semicircular outline; large, com- 
pressed tubercles form longitudinal ridges, one on each side of upper 
part of head, one on median line of trunk; an incomplete series of 
smaller tubercles round front margin of eye and below spiracle; two 
short series of small tubercles on each side of trunk may be regarded 
as continuations of those on head; teeth 77-75, twenty-two vertical 
rows in center of upper and twenty-seven in center of lower jaw, sur- 
face deeply undulated, with one large median and a smaller lateral 
elevation on the lower jaw, and with corresponding emarginations in 
upper; the teeth are largest on summit of each elevation, and all are 
obtusely rounded with several longitudinal ridges across each. Color 
dull brown, lighter beneath; body and sometimes fins, covered with 
whitish spots; occasionally some tortuous black lines. (Giinther, 
Day.) 
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East Indies; a single specimen was obtained at Kinkwazan, an island 
off Matsushima Bay, in September, 1900, by Professor Mitsukuri. 
(ay«xvidos, undulate; oroua, mouth.) 


84. RHYNCHOBATUS Miller and Henle. 
Rhynchobatus Mt LLER and HENLE, Plagiostomen, 1838, p. 111 (levis. ) 


This genus differs from hina chiefly in the form of the snout, which 
is produced and pointed as usual in 2Ainobatus. The tubercles on the 
back are arranged much as in Rhina, but are very small. 

(pvyyos, snout; Batos, skate.) 


36. RHYNCHOBATUS DJIDDENSIS (Forskal). 


TONGARI (SHARP-POINTED RAY); KOTAINOZU; SAKATAZAME; KASUKA; 
SUKINOSAKI (PLOW-POINT); SAKAFUTE; SUKINOSAZAKI. 


Raja djiddensis ForskAt, Deser. Anim., II, 1775, p. 15, figs. 1, 2; Djidda, Red 
Sea. 

Rhynchobatus djeddensis GUNTHER, Cat. Fish, VIII, 1870, p. 441; Red Sea, Zanzi- 
bar, Seychelles, Sumatra, India. 

Rhinobatus levis BLocw and ScHNEIDER, Syst. Ichth., 1801, p. 354, pl. uxx1; Coro- 
mandel.—ScH.Lece.t, Fauna Japonica, Poiss., 1850, p. 306, pl. cxxx1x; 
Nagasaki, in open sea. 





Rhyncobatus levis DumErit, Elasmobranches, 1870, p. 484; Malabar, Pondicherry. 
Rhuyncobatus duhameli BLAtNvitie, Fauna Frangaise, 1828, p. 48 (after Duhamel). 
Snout elongated, distance between mouth and end of snout equals 
one-fourth to one-fifth of entire length, excluding caudal fin, shortest 
in adults; eyes rather large; teeth oval, wider than broad, with a hori- 
zontal cusp across center of each, 40- 42-40- 42, twenty to twenty-five 
vertical rows across the middle of jaws, and dental plate with a cen- 
tral, and a smaller lateral elevation; corresponding emarginations exist 
in upper jaw. Spiracle close behind eye. Scales minute, of irregular 
shapes and sizes, keeled; a number of tubercles, directed backward, 
exist in rows in some parts of body; a supraorbital row extends from 
anterior margin of orbit round its upper edge to above spiracle; a 
second passes from a central point between termination of last two 
and proceeds along back to base of first dorsal, tubercles on it much 
farther apart than in other lines; from slightly behind beginning of 
dorsal line of spines, a short, diverging row on either side, also a row 
on shoulder, and two or three spines on scapula. Second dorsal begins 
opposite extremity of first dorsal; smaller than latter fin; its shape 
the same. Lateral keel begins a little above termination of ventrals. 
In color, immatiire specimens dull-gray above, whitish, sometimes 
tinged with red beneath; a dark or black band on the upper eyelid, 
anda dark spot beneath on either side of snout; also usually, but not 
invariably, a black spot at root of pectoral, which may have several 
small white ones around it; body, and sometimes pectoral fin, spotted 
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with whitish, or light gray; iris golden; adult of a dull gray above 
and lighter on abdomen. (Day). 

East Indies, north to Japan; seen by Jordan and Snyder at Onomichi, 
Hiroshima, Tsuruga, and Hakata. 

A large ray, measuring 4 feet. 

We have half of the head and a portion of the disk of a large eyam- 
ple from Tsuruga. There is a small black spot on each side of the 
snout at tip; two blackish spots over the eye, and another at base of 
pectoral, with a couple of light spots near it. 

(Named for Djidda in Arabia.) 


35. RHINOBATUS Bloch and Sehneider. 


Rhinobatus Biocu and ScuNeiper, Syst. Ichth., 1801, p. 353 (rhinobatus). 
Leiobatus Rarinesque, Caratteri Aleuni Generi, 1810, p. 16 (panduratus). 
Syrrhina MéLuLER and Hens, Plagiostomen, 1838, p. 113 (columnz). 
Glaucostequs BONAPARTE, Catologo Metodico, 1846, p. 14 (rhinobatus). 


Body depressed, gradually passing into the tail. Cranial cartillage 
produced into a long rostral process, the space between the process and 
the pectoral fin being filled by membrane; spiracles wide, behind the 
eye; nostrils oblique, wide; anterior valves not confluent; teeth obtuse, 
with an indistinct, transverse ridge. Dorsal fins without spine; both 
far behind the ventral fins; caudal fin without lower lobe. Claspers 
slender and pointed. Species numerous in warm seas, varying con- 
siderably as to the form of the snout; those with the snout shortened 
and the nasal valves broader, constituting the subgenus Lesobatus, 
(Syrrhina), to which the Japanese species belong. 

(pivyn, a shark; Aaros, a skate.) 

a. Leropatus. Anterior nasal valve continued toward median line. 


b. Anterior nasal valve slightly continued toward median line by a short fold, far 
from meeting its fellow of other side; snout produced; dorsal tubercles obso- 


lete; color uniform brown; young with brown spots............. schlegeli, 37. 
bb. Anterior nasal valve continued toward median line, nearly meeting its fellow 
of other side; snout moderately produced; back with a median series of very 


small tubercles; back with dark rings.................-- polyophthalmus, 38. 


37. RHINOBATUS SCHLEGEL Miller and Henle. 
SAKATAZAME (SKATE-SHARK). 


Rhinobatus schlegeli MOLLER and Hen te, Plagiostomen, 1838, p. 123, pl. xin; 
Nagasaki.—Scu.Lecet, Fauna Japonica, 1850, p. 207; Nagasaki.—Ricuarp- 
son, Ichth., China, 1846, p. 95; Nagasaki.—B.Leeker, Act. Sci. Neerl., III, 
1857, Japan, p. 41.—Gitnrner, Cat. Fish, VIII, 1870, p. 445; Japan, For- 
mosa.—DumerIL, Elasmobranches, 1870, p. 497.—Isuikawa, Prel. Cat., 
1897, p. 30; Boshu.—Srempacuner, Reise Aurora, 1898, p. 225; Kobe.— 
JORDAN and Syyper, Proc. U. 8. Nat. Mus., 1900, p. 337; Tokyo. 


Tip of snout to spiracle 4} in length; width of disk 33 in body; space 
between spiracles 44 in space between tip of snout and spiracle; inter- 
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orbital space 34; width across body at origin of ventrals 13; width of 
mouth 3%; space between nostrils 7 in snout; eye 7. 

Body elongate and greatly depressed. Head and disk broadly 
expanded, width of latter about two-thirds its length; snout triangu- 
lar, long, narrow, its tip narrowly rounded; eyes rather small; mouth 
small, below posterior margin of eye, almost straight across; teeth 
small, pavement-like; nostrils large, each inclined obliquely toward 
mouth, and space between two-thirds length of either; interorbital 
space flat, a supraocular ridge at each side above eye. Spiracles 
large, and very near posterior margin of eye. Gill-opening small. 

Body very finely roughened on upper surface, more or less smooth 
below, with a very obsolete trace of a median keel down back of 
slightly enlarged denticles. 

Dorsals rather large, second only a trifle smaller than first; first 
dorsal nearer second than origin of ventral; second dorsal nearer first 
than end of tail; pectorals very broad, forming greatest width of disk 
at its posterior third; origin of ventrals nearly midway between front 
of eye and origin of second dorsal. Caudal broad, depressed, its 
length two in snout. Sides of tail each with a strong, lateral keel 
below. 

Color in alcohol, light brown above, below whitish; young speci- 
mens are marked with little bunches of blackish brown spots. 

Length, 274 inches. 

Described from a male specimen. 

Coasts of Japan; not uncommon. This species was seen at Tokyo, 
Wakanoura, Onomichi, Hakata, and Nagasaki. We have specimens 
from Hiroshima, Hakata, Nagasaki, and Wakanoura; also one from 
Tokyo, taken by K. Otaki. In this latter specimen, the lower surface 
of the snout is dark brown. : 

(Named for Professor Schlegel.) 

38. RHINOBATUS POLYOPHTHALMUS Bleeker. 

Rhinobatus polyophthalmus BuEeKer, Nieuwe Nalezing, 1854, Japan, p. 129; 
Nagasaki; Nat. Tyd. Ned., Ind., VI, 1854, p. 423; Act. Soe. Sci. Indo. 
Neerl., III, 1857, Japan, IV, pl. rv. 

Rhinobatus columnx SreiNpACHNER, Reise Aurora, 1898, p. 225; Kobe (not of 
Sonaparte ). 

Head 4} in length; snout 64 in head; eye 5 in snout; width of disk 
2% in its length. Snout acute, processes of rostrum not distinct; 
nares more than their length, distant, continued below till narrowly 
separate; nasal flap fringed; lips without suleation above, continu- 
ous below; mouth scarcely undulated, remote from margin of disk. 
Spiracle close to eye. Orbital ridge armed in front with some spines; 
lower surface of rostrum smooth; scales very small; 40 small spines 
down center of back in front of first dorsal. Dorsals subequal, 
scarcely emarginate, much higher than length of their bases, and 
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about double their length distant; pectoral broadly rounded; ventrals 
subrhomboid anteriorly, and obtusely rounded, acute behind; above, 
yellowish-green, with oblong and rounded rings of olive-violet, fre- 
quently interrupted with numerous spots; below, whitish. 

Nagasaki. (Bleeker.) 

Length, 312 mm. 

Coasts of Japan. This species was seen by the senior author at 
Wakanoura, Hiroshima, Hakata, and Nagasaki. It may be identical, 
as Duméril indicates, with 2. annulatus Smith, from the Cape of 
Good Hope, but this should not be admitted without comparison of 
specimens. According to Steindachner, it is the young of the East 

Indian Rhinobatus columnx Bonaparte. 
(zoAvs, many; odbarpos, eve.) 


Family XVII. RAJID. 
SKATES. 


Disk broad, rhombic, the skin more or less roughened with spines 
or prickles; tail stout, rather long, with a longitudinal fold on each 
side; usually 2 dorsal fins and sometimes a caudal fin present, all on 
the tail; pectoral fins extending to the snout; ventrals large; no ser- 
rated spine on the tail; no electric organs. Oviparous, the eggs being 
laid in large, leathery egg cases, 4-angled, with 2 long, tubular ** horns” 
ateach end. Found in all cool seas, some of the species in deep water. 


a. Caudal fin well developed; ventral fins separate; pectoral fins confluent around 


I hs ha eens Ha ened weed SoC Ree where rabnkeeee ee Discobatus, 36. 
aa. Caudal fin rudimentary or absent; pectorals not confluent around the snout; 
WORE GDED NONE i os ncn sc decceasscccdceismaszdsiiupciwevens Raja, 37. 


386. DISCOBATUS Garman. 


Platyrhina Mt.uER and HEN eg, Plagiostomen, 1838, p. 125 (sinensis, name’ pre- 
occupied ). 
Discobatus GARMAN, Proc. U.S. Nat. Mus., 1880, p. 522 (sinensis). 


Disk rhombic, the snout rounded in front; tail very distinct, with a 
fold on either side, and with two dorsals and a well-developed caudal. 
Body rough, with spines above. Pectoral fins united in front, form- 
ing fore part of snout. Ventral fins separate. 


39. DISCOBATUS SINENSIS (Bloch and Schneider). 
UCHIWAZAME (FAN-FISH). 


Raie chinoise Lactrzpe, Hist. Nat. Poiss., I, pp. 34, 157, pl. 1, fig. 2 (from a 
Chinese painting). 

Rhina sinensis Buocn and Scuneiper, Syst. Ichth., 1801, p. 352 (after Lacépéde). 

Platyrhina sinensis Mituter and Hen e, Plagiostomen, 1838, p. 125, pl. xii; 

Nagasaki (on a figure of Burger).—Scuiece., Fauna Japonica, 1850, p. 307 

(no description ).—Dvuméri., Elasmobranches, 1870, p. 576; Cochin Chiva.— 

Gitnrner, Cat. Fish., VIII, 1870, p. 471; China, 
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Snout 7? in head; space between spiracles 17 in snout; space between 
nostrils 44 in snout; eye 7 in snout. 

Disk very broad, much broader than long. Head greatly flattened; 
snout confluent with pectorals; eyes small; mouth nearly straight, and 
not quite as wide as space between outer margins of eyes; teeth 
numerous, small, and flattened, or molar-like; nostrils large, oblique 
toward mouth, and either equal to space between; interorbital space 
flattened, even a trifle concave, and a supraoral ridge on each side, 
somewhat broad; spiracles directly behind eye, and rather round and 
deep. Gill-openings small. 

Upper surface of body very rough with small prickles; a median 
series of small bucklers from behind the head to first dorsal, and 
between the latter and second dorsal; several small bucklers over eye 
in front, and over the spiracles; ‘several bucklers on each side of the 
body near the base of pectoral; lower surface of the body very finely 
roughened. 

Dorsals small and posterior on tail, alike in shape, and posterier a 
little larger; origin of first dorsal nearer that of ventrals than tip of 
“audal; second dorsal a short distance from first, its origin a little 
nearer tip of ventral than tip of caudal; pectorals very broad, and 
with snout form a very blunt angle in front; space between ventrals 
below greater than snout; caudal equal to snout and eye. Sides of 
tail below, with a fold on each side, running from ventrals to caudal. 
Caudal peduncle very short. 

Color in aleohol muddy brown above, white below; bucklers over 
eyes, and spiracles, together with those on sides, and the first four of 
the median row, cream white. 

Length 202 inches. 

This description frum an example taken at Hiroshima. 

Coasts of Japan and China; not rare. We have specimens obtained 
at Wakanoura and Hiroshima. 

(sinensis, Chinese. ) 


37. RAJA Linneeus. 


Raja Lixnxvs, Syst. Nat., 10th ed., 1758, p. 231 (batis). 

Dipturus Ra¥rinesqvuE, Caratteri Aleuni Generi, 1810, p. 16 (batis). 

Platopterus Rarinesque, Analyse de la Nature, 1815, p. 93 (batis). 

Dasybatus BLAINVILLE, Journ. Phys., 1816, p. 260 (communis). 

Propterygia Orro, Nova Acta Acad. Cees. Leop. Carol. Nat. Curios, 1824, p. 111 
(hyposticta; monstrous example, with fins not adnate to head). 

Leviraja Bonaparte, Fauna Italica, XX V, 1839, p. 130 (oxyrhynchus). 

Uraptera MtLier and Hen .e, Plagiostomen, 1838, p. 155 (agassizi; species with- 
out caudal fin). 

Batis Bonaparte, Cat. Metod., 1846, p. 12 (radula; no description). 

Malacorhinus Garman, Bull. Mus. Comp. Zool., XI, 1881, p. 236 (plutonia; 
species with imperfect rostral cartilage; probably recognizable as a valid 
genus when the species are better known). 

Raia various authors, change of spelling. 





no. 1324. EDLASMOBRANCHIATE FISHES—JORDAN AND FOWLER. 649 


This genus, as here understood, comprises all those Rajidzx which 
have the pectoral fins not continued around the snout, the ventrals 
deeply notched, and the caudal fin little developed, or wanting. The 
tail is very distinct from the disk, and is provided with 2-rayed dorsal 
fins. The skin of the body is usually more or less spinous; the denti- 
tion differs in the two sexes, and the male is usually provided with a 
differentiated patch of spines on each pectoral. Species numerous, 
mostly of the northern seas. 

(raja or radia, a ray, or skate.) 

a. Snout not produced. 
». Dorsal fins united; a single row of spines on back of tail; everywhere rough- 
ened above; no spines on supraorbital ridge. .............----- isotrachys, 40. 
bb. Dorsal fins well separated; skin above mouth smooth. 
c. Angle of disk posterior to middle of its length; several rows of spines on back 
of tail (only 1 row in young); spines on supraorbital ridge. 
d. Teeth in 30 rows; size large Jusea, 41. 
dd, Teeth in 45 rows; size moderate meerdervoorti, 42. 
bb. Angle of disk about opposite center of its length, and its anterior margin 
broadly convex; 5 irregular rows of spines on back of tail; teeth in 45 rows. 
kenojei, 43. 
aa. Snout very long, produced, tapering to a narrow point; teeth in 38 rows. 
tengu, 44. 
40. RAJA ISOTRACHYS Ginther. 
Raja isotrachys Géxtuer, Deep Sea Fishes, Challenger, 1887, p. 7, pl. 1; south 
of Japan. 

Snout rather produced, anterior margins meeting at nearly a right 
angle; distance between outer margins of nostrils equals their distance 
from end of snout; teeth small, each with a point directed backward 
toward interior of buccal cavity. Body and tail entirely covered on 
upper surface with minute asperities, each with a stellate base; no 
spines on superciliary margin; a single small spine in middle of back; 
a series of rather strong spines (eighteen) along the median line of tail, 
none on sides. Outer pectoral angle rounded, margins of fin would 
meet ata right angle. Upper parts uniform, brownish-gray; lower 
parts smooth, brownish-black. A female taken at Station 235 in 365 
fathoms. (Giinther.) 

This species we only know from Giinther’s description. The plate 
represents the dorsals as joined at base. 

South of Japan, in deep water; one female known, 224 inches long. 

(‘oos, equally; TpaXvs, rough.) 

41. RAJA FUSCA Garman. 
Raja fusca GARMAN, Proc. U. 8. Nat. Mus., 1885, p. 42; Japan. 

(Type, No. 26542, Mus. Comp. Zool.; taken from the egg case.) 

A very young specimen of some large skate, resembling Raja meer- 
dervoorti, taken from the egg case, is thus described by Mr. Garman: 


Length, 43 inches; width, 2; length of pectorals, 14 inches. 
Proc. N. M. vol. xxvi—U2——44 
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Disk three-fourths as long as wide. Snout moderately prominent. General out- 
line similar to that of Raja ocellata. Tail from vent equals the length of the disk 
including the ventrals; depressed, rather broad at the dorsals, behind which it 
extends in a long point that probably is much reduced in comparative length in the 
adult. Teeth in 30 series. Eyes moderate; interorbital space nearly half their 
distance from the end of the snout. Mouth broad, with a slight forward curve. A 
pair of large spines in front of each eye; a single spine above each spiracle; one 
behind the head on the anterior end of the vertebral column, sometimes a second 
behind this on the shoulder girdle, and a median row on the tail, beginning behind 
the vent and reaching the second dorsal. Dorsals separated by two spines. Except- 





ing these spines, the back is smooth. 

Light reddish brown; a black ring, half as wide as the mouth, incloses a light col- 
ored space near the shoulder girdle on each pectoral. 

The large size of this fetus renders it probable that it belongs to a 
species distinct from aja meerdervoorti and perhaps allied to Puja 
ocellata. 

( fuscus, dusky.) 


42. RAJA MEERDERVOORTI Bleeker. 


Raja meerdervoortii© BuEeKeER, Act. Sci. Ind. Neerl., VILI, 1860, p. 66; Japan.— 
JorpaAN and Snyper, Proc. U. 8S. Nat. Mus., 1900, p. 337; Tokyo. 


Snout 73 in head; interorbital space 13 in snout; width of mouth 13; 
length of first dorsal, 18; eye 34 in interorbital space. 

Body broad, disk much wider than long, its anterior margin undu- 
lated. Head small; snout slightly produced, pointed; eyes small, 
interorbital space greater than distance of eye from margin of disk; 
mouth rather small, undulated, about as far from tip of snout as latter 
is from eye; nostrils large, their distance from corners of mouth two 
and two-thirds in space between latter and tip of snout; internasal 
space one and one-fifth width of mouth; teeth rather small, sharply 
pointed, in about 45 rowsin upper jaw; upper lip free in middle; nos- 
trils very large, broadly separated at corners of mouth, with which 
they are confluent, and with a large flap, posterior margin of which 
is broadly fringed; interorbital space broad, concave, supraoral ridges 
not particularly elevated. Spiracles much smaller than the eye and 
directly posterior. Gnull-slits small. 

Above, roughened on snout in front, along anterior undulated mar- 
gins of disk; a patch of thorns on each side of pectorals, on their outer 
third; several spines or tubercles on each supraorbital ridge; several 
in front of eye; a couple on middle of back in front, and three rows 


«Disk rhomboid, its anterior borders undulate, a little broader than long; snout 
very sharp, greater than internasal space, length from mouth half more than width 
of latter; median teeth in male, pointed. Back smooth, with a single, conical, 
curved spine on its median region; several spines before, and within the eyes; the 
outer spines on the anterior region in 3 to 5 series. Tail a little shorter than the 
disk; claspers (in the type 21 cm. long) very large. Olive-green above, orange along 
the edge of disk; pale ocelli of varying size more or less evident; pores on the lower 
side of head bordered with black. (Bleeker). 
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on upper surface of tail; also a supero-lateral row of small spines; 
with these exceptions, smooth; lower surface of body perfectly smooth, 
except end of snout. 

First dorsal larger than second, from which it is well separated, 


i 
' 
: 
« 


2 intervening space equal to one-fifth length of base of first; second 
; 





Fic. 7.—RAJA MEERDERVOORTI 


dorsal and caudal joined, only separation a deep notch; angle of pec- 
toral obtuse; ventrals four-fifths length of claspers; claspers more 
than half of tail, when measured above from posterior base of ven- 
trals; a narrow lateral fold along each side of tail. 

Color in alcohol, brown above, clouded with darker, and with many 


oe 


652 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVI. 





light blotches on pectorals; at middle of base of pectorals, two large, 

round, light spots; behind these, also farther apart, two round black. 

ish spots; edges of disk, ventrals, and tail light brown; lower surface 
of body whitish, more or less soiled with dusky, and pores with 
blackish dots. 

Length 14} inches. 

Described from a young male from Nagasaki. 

A large male from Kobe differs in having the colors more or less 
uniform, the spots obsolete. Its lower surface is greatly soiled with 
pale brown. 

Our adult females, all larger than any of the males, differ principally 
in their greater width. They also have the eves closer together, the 
space between always less than their distance from the margin of the 
disk. They are more or less uniform in color like our adult male 
from Kobe. One from Tokyo is very dark, or soiled, below. The 
mouth is nearly straight. 

In a smaller specimen than any yet mentioned the spots and mar- 
blings above become more distinct, especially the two large spots at the 
base of the pectorals. However, there are still three rows of tubercles 
on the upper surface of the tail. 

In our still smaller and youngest specimens there is great variation. 
In most of the males the distance between eyes is less than distance 
from the margin of the disk. The lower black spots on the pectoral 
above disappear, and the light spots at the base of the same fin vary 
from narrow-rimmed ocelli to deep blackish blotches. The tail is 
seldom with more than a single median row of tubercles above. 

Coasts of Japan, very abundant. Our specimens from Tokyo, 
Nagasaki, Kobe, Wakanoura, and Hakodate. It is possible that more 
than one species is included in our series. 

(Named for J. L. C. Pompe van Meerdervoort, who collected for 
Dr. Bleeker.) 

43- RAJA KENOJEI Miller and Henle. 
GANGI-EI (SEA-WALL RAY); KENOEI, KASUBE, SEBITA (FLAT-BACK); 
IGA-EI (SPINY RAY); RENTE-EIL. 

Raja kenojei M@LLeR and HENLE, Plagiostomen, 1838, p. 149, pl. xivin; Naga- 
saki.—ScuLeEGeL, Fauna Japonica, 1850, p. 308; Nagasaki.—RicHARDson, 
Ichth. Chin., 1846, p. 197; Canton.—B.eeker, Act. Soc. Sci. Ind. Neerl., 
III, 1858, Japan, IV, p. 42; Japan, VI, 1859, p. 65.—Dumerit, Elasmo- 
branches, 1870, p. 557; Nagasaki.—Ginruer, Cat. Fish, VIII, 1870, p. 463; 
Japan.—Nysrrom, Kongl. Svensk. Vet. Ak., 1887, p. 51; Nagasaki.—Isux1- 
KAWA, Prel. Cat., 1897, p. 60; Tokyo.—Jorpan and Snyper, Proc. U. 8. Nat. 
Mus., 1900, p. 337. 

Raja japonica Nystrom, Kongl., Svensk. Vet. Ak., 1887, p. 52; Nagasaki. 


« Raja japonica is characterized thus by Nystrom: 
“Distance from middle of forehead between eyes to tip of snout less than half 
breadth of head at same point; distance between outer angles of nostrils somewhat 
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Interorbital space 1} in snout; width of mouth 1%; length of first 
dorsal, a little more than $; caudal 24; eye 34 in interorbital space. 

Body rhomboid, very broad, width of the disk much greater than 
its length. Head small; snout very little produced, though ending in 
a small point; anterior margin of disk full, slightly undulated, and 
eyes nearer to it than their space between; mouth large, slightly 
undulate; teeth in about 45 rows in upper jaw, small, rounded; nos- 
trils very large, broadly separated, but not equal to width of mouth 
at its corners, with which it is also confluent; nasal flaps large, poste- 
rior margin fringed; length of nostril to corner of mouth equal to two 
and one-half in space between latter and tip of snout; interorbital 
space concave, though flattened in middle, and supraorbital ridges 
little elevated. Spiracles rather large, a little smaller than eye, 
oblique, directly posterior. Gill openings very small. 

Body almost perfectly smooth, with exception of some roughness 
on snout, several small tubercles on supraoral ridges, one in center of 
hack in front, and 5 irregular rows of thorns on back of tail. 

Dorsals separated, distance between about one-sixth base of first; 
second dorsal confluent with small caudal, only separation a deep 
notch, and equal to first dorsal in size; angle of pectoral would fall at 
about middle of length of disk; ventrals moderate. 

Color in spirits, brown above, whitish beneath; upper surface 
marked with small, blackish spots; at bases of pectorals, two large, 
blackish rings above, below which, though farther apart, also two 
indistinct, imperfect rings, and still posterior on last rays, a small, 
black spot; nine indistinct, blackish cross-bands on upper surface of 
tail; lower surface of body whitish, soiled with brown, pores with 
grayish borders. 

Length 174 inches. 

Coasts of Japan, rather common. We have specimens from Misaki, 
Tokyo, Wakanoura, Kobe, Tsuruga, and Nagasaki. As this species 
is mature at about the length of the specimen described, the rays **de 
taille enorme” noticed by Schlegel must belong to Raja tengu or some 
other species. In our young specimens the spots on the back form 
more or less distinct ocelli, and the mottlings above are distinct, fre- 
quently with a number of light spots. The lower surface is white, 
but the outer third of the pectorals broadly bordered with pale brown, 
which in the adult is paler. 

(keno-e7, the Japanese name.) 


less than their distance from tip of snout; snout somewhat rounded; mouth with 40 
rows of teeth; interorbital space concave. A few small tubercles about eyes; rest of 
body smooth, except for a large tubercle behind eye and a row of larger or smaller 
ones along middle of back. Color dark brown, with larger and smailer yellowish 
spots. Described from a specimen 2} em. long, taken at Nagasaki.”’ 
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44- RAJA TENGU Jordan and Fowler, new species. 
TENGU-EI (LONG-NOSED RAY). 


Interorbital space 3 in snout; width of mouth 2%; length of first 
dorsal 44; caudal 6; eye 44 in interorbital space. 

Body very broad, width of disk much greater than its length. Head 
large; snout greatly produced, tapering to a sharp point; eyes small, 
rather far apart, though farther from margin of disk than this interval; 
mouth large, slightly curved or arched, with 38 rows of large teeth in 
jaws; upper lip not free in middle; nostrils very large, broadly sepa- 
‘ated at corners of mouth, with which they are confluent, and with a 






© MBP P eS Ore ee ogee tne eam 


Fic. 8.—RaJA TENGU. 


large flap, the posterior margin of which is broadly fringed; space 
between anterior part of nostril and corners of mouth 5, in space 
between former and tip of snout; interorbital space broad, concave; 
the supraoral ridges large, broad and convex. Spiracles smaller than 
eye, oblique, directly posterior. Gill-slits small. 

Snout roughened above; a number of small spines in front of and 
over eye, several on back behind head; a single row of spines down 
middle of tail above, a row on each side of same, and all rest of upper 
surface perfectly smooth; lower surface of body, except ventrals and 
tail, roughened, especially on snout. 

First dorsal a little larger than second, from which it is well sepa- 
rated, intervening space equal to two-thirds length of second dorsal; 
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second dorsal and caudal separated by a notch; angle of pectoral 
obtuse; ventrals small. 

Color in spirits brown, more or less finely mottled with lighter, and 
lower surface like upper; pores below blackish. 

Length 44 inches. 

Type No. 7138, Ichthyological collections, Leland Stanford Junior 
University Museum. Locality, Matsushima Bay. 

Cotypes are in U. S. National Museum, from station No. 3770, 
Matsushima, where they were dredged by the U. S. Fish Commission 
steamer Albatross. 

The type is a young female, but is easily distinguished from other 
species by the elongate snout, which is, however, not so long as that 
of the adult; distance between eyes less than their distance from the 
margin of the disk; a pair of stout spines in front of each eye, a single 
one behind each, and a single one on the middle of the back, in front; 
middle of the tail with a single row above, and all the rest of the body, 
both above and below, smooth. Color more or less deeper brown 
above, marbled with darker; below, brownish; the pores on the under 
surface of the head, bordered with blackish. Length 84} inches. 

Coasts of Japan, especially northward; rather common. It was 
obtained at Aomori, Hakodate, and Matsushima. 

(Named from Zengu or Tegu, in Japanese mythology, a comical 
being with a very long nose, which he is fabled to thrust into the busi- 
ness of other people.) 


Family XIX. NARCOBATID. 
ELECTRIC RAYS. 

Trunk broad and thick, covered with perfectly smooth skin. Tail 
comparatively short and thick, with rayed caudal] fin, and commonly 
2 rayed dorsal fins, the first of which is over or behind the ventrals; a 
longitudinal fold on each side of the tail; anterior or nasal valves con- 
fluent into a quadrangular lobe; a large electric organ, composed of 
many hexagonal tubes between the pectoral fins and the head. Rays of 
moderate or large size, noted for their power of giving electric shocks; 
found in most warm seas. According to Fritsch the torpedoes pass 
through three distinct phases of development—a shark-like, a ray-like, 
and finally a torpedo-like stage. The very young have long,-external 
gills. 

«a. Dorsal fin single; spiracles close behind eye; tail with a fold on each side. 


Astrape, 38. 
388. ASTRAPE Miiller and Henle. 


Astrape MULLER and HENLEg, Plagiostomen, 1838, p. 130 (capensis). 


Dorsal fin single. Disk rounded, not emarginate in front; snout 
short, not keeled; spiracles with entire edges, near the eyes; mouth 
narrow, protractile, surrounded by a circular fold of skin, joined to the 
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nasal valve by a cartilaginous frenum; teeth flattened, quadrangular 
at base, not occupying the whole cleft of mouth. Skin smooth. 
(aorpann, lightning.) 


45. ASTRAPE JAPONICA Schlegel. 
SHIBIREI (SHOCKED RAY). 


Astrape japonica SCHLEGEL, Fauna Japonica, 1850; p. 307, pl. cxi; Nagasaki. 
Astrape dipterygia IsHikawa, Prel. Cat., 1897, p. 60; Tokyo, Sagami Bay, Ajiro in 
Izu (probably not of Schneider). 

Disk round and equal to tail, which is broad, compressed, and taper- 
ing. Head very small; snout short, equal to space between spiracles; 
eyes very small; 4 in space between spiracles; nostrils large, rather 
close together, median flap only separated slightly by a thick frenum; 
mouth not very broad, about one-half width between spiracles, and 
jaws with flattened pavement-like teeth; interorbital space nearly flat. 
Spiracles larger than eye, and with their edges elevated. 

Body perfectly smooth, but with many pores, especially along 
outer portions of pectorals. 

First dorsal, when depressed, reaching base of caudal, and equal to 
half its length; length of base of ventral is equal to width of caudal 
at base; tail greatly depressed, broad, and alongsides, a rather narrow, 
lateral fold. 

Color in alcohol, brown above; caudal, dorsal, and middle of tail, 
deep brown; lower surface with greater portion soiled with pale brown, 
remaining portions whitish. 

Length, 7 inches. 

This description from a male from Wakanoura. 

Coasts of Southern Japan, not common. Our single example is 
from Wakanoura. 


Family XX. DASYATID. 
STING RAYS. 


Disk usually more or less broad than long; the pectoral fins uninter- 
ruptedly confluent in front, forming the tip of the snout; tail variously 
formed, usually whiplike, sometimes short and stout, sometimes bear- 
ing a single dorsal or caudal fin, but never with two dorsals; usually 
one or more vertical folds of skin on tail, rarely a lateral fold. Tail 
generally armed with a large, sharp, retrorsely serrate spine on its 
upper surface toward the base; 2 or 3 spines occasionally present. 
Ventral fins not emarginate. Skin-smooth, or variously prickly or 
spinous, roughest in the adult; no differentiated spines on the pectorals 
in the males, the sexes being similar. Mouth rather small; teeth 


4 Narcine timlei, a related species, is ascribed to Japan by Giinther, following Rich- 
ardson. There is no evidence that it has ever been taken in Japan. Perhaps 
Astrape has been mistaken for it. 
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- small, paved, usually more or less pointed or tubercular. Nostrils 
close together; nasal valves forming a rectangular flap, which is joined 
to the upper jaw by a narrow frenum. Spiracles large, placed close 
behind the eyes. Skull not elevated, the eyes and spiracles superior. 
Species ovoviviparous. Found in most warm seas, some of them in 
the fresh waters of the northern parts of South America. The large, 
jagged spine on the muscular tail is capable of inflicting a severe and 
even dangerous wound. 


- a, URoLopHIN®. Tail stout, provided with a rayed caudal fin; no dorsal fin; disk 

POMMIGE: COMO GPUMO GOTOH. oo ao on cn sikic snc ci dscsnesdsewscnas Urolophus, 39. 

aa. Dasyatinx. Tail slender, without caudal fin; pelvis without sword-shaped 
process. (Marine species. ) 

b. Tail whiplike, longer than disk, which is rhomboid, or roundish; caudal spine 

DN ia ek 665 eases Cnatedcswhiadewdericnnchotuneet eee Dasyatis, 40. 

bb. Tail very short, shorter than the very broad, transversely rhombic disk; caudal 

spine weak, often wanting; no trace of dorsal fin........-..-- Pteroplatea, 41. 


39. UROLOPHUS Miller and Henle. 


Leiobatus¢ BLarNviLie, Jour. Phys., LX XXIII, 1816, p. 262 (eruciatus; not 
Leiobatus, Rafinesque, 1810). 

Leiobatis BLAINVILLE, Faune Frangaise, 1828, p. 43 (no type named). 

Urolophus MéLLER and HENLE, Plagiostomen, 1838, p. 173 (aurantiacus=cruciatus) . 

Urotrygon Gii, Proc. Ac. Nat. Sci. Phila., 1863, p. 173 (mundus). 


Disk oval or rhombic, the length and breadth not very unequal; 
snout rounded or the tip exserted; skin smooth or more or less prickly. 
Tail rather short, little if any longer than the disk, muscular, provided 
with a distinct rayed caudal fin; no dorsal fin. Upper part of the tail 
with a strong, serrated spine. Warm seas. Sting rays of small size, 
the most vigorous and most dangerous of the group, mostly confined 

to tropical America. 
(ovpa, tail; Aogos, crest.) 


46. UROLOPHUS FUSCUS Garman. 
JUNORUI. 
Urolophus fuscus GARMAN, Proc. U. 8. Nat. Mus., 1885, p. 41; East Coast of Japan 
(Type No. 7058, U. S. Nat. Mus. ). 
Urolophus tullbergi Nystrom, Kongl. Svensk. Vet. Akad., 1887, p. 53; Nagasaki 


(Coll. Dr. W. Tullberg).—Jorpan and Snyper, Proc. U.S. Nat. Mus., 1900, 
p- 338; Tokyo. 


qa os 


Disk round, angles of pectorals about opposite first two-fifths its 
length. Head small, snout produced only in a short point; anterior 
edge of disk broadly convex; eyes rather small, 5 in snout and 34 in 
interorbital space; nostrils large, confluent with mouth only separated 
in middle by a thick frenum; mouth small, 14 in interorbital space; 


“In the Faune Francaise, 1828, Blainville changes ‘‘batus’’ in this and all similar 

names to ‘‘batis,’’ thus Leiobatis, Aétobatis. In this form the name Leiobatis has pri- 

> ority over Urolophus, but being not a new name, but a mere variant in spelling, it is 
perhaps not necessary to adopt it as the name of this genus. 
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jaws with flattened, pavement-like teeth; interorbital space concave, 
supraocular ridges little elevated. Spiracles large, much greater than 
than eye. 

Body perfectly smooth, with many pores. 

Base of ventral about equal to snout; caudal rather broad, rounded, 
lower lobe beginning before upper, and width of fin 23 in snout; tail 
depressed, its width at base 2 in snout, armed with a strong, compressed 
spine with serrate edges. 

Color in alcohol, light brown above, pores with blackish borders; 
caudal fin, a blotch below each eve and upper surface of tail blackish; 
lower surface whitish, except lower surface of tail, which is blackish, 
edges of ventrals and of disk broadly edged with blackish or brownish. 

Length, 143 inches. 

This description from a female from Tokyo. 

Southern Japan, generally common. Our specimens are from Tokyo, 
Kobe. Hiroshima, Hakata, and Wakanoura. 

(fuscus, brown, dusny.) 


40. DASYATIS Rafinesque. 
STING RAYS. 


Dasybatus KLErtN, missus, 1742 (pre-Linnzan ). 
Dasyatis Rarixesque, Caratteri di Aleuni Nuovi Generi, 1810, p. 16 (ujus 
pastinaca). 

Uroxis RAFINESQUE, Indice d’Ittiol. Sicil., 1810, p. 61 (ujus). 

Trigonobatus BLAINVILLE, Jour. Phys., 1816, p. 261 (vulgaris). 

Trygon Apanson, in Cuvier, Régne Animal, Ist ed., 1817, p. 136 (pastinaca). 

Hemitrygon M@LuER and HENLE, Mag. Nat. Hist., 1837, p. 90 (bennetti). 

Himantura M@uLER and Henie, Wiegmann’s Archiv., 1837, p. 400 (warnak). 

Pastinaca Swainson, Classn. Anim., 1839, p. 319 (olivacea). 

Anacanthus EX ReNBERG, in Swainson, Classn. Anim., 1839, p. 319 (orbicularis). 

Pastinaca Dk Kay, N. Y. Fauna, Fishes, 1842, p. 373 (pastinaca). 

Dasibatis GARMAN, in Jordan and Gilbert, Synopsis, 1883, p. 65 (pastinaca; cor- 
rected orthography ). 


Disk oval, flat, with rounded angles. Tail very long and slender, 
whip-like, without fin, but often with 1 or 2 vertical, membranous 
folds; a strong serrated spine toward the base of the tail. Skin more 
or less spinous or prickly, rarely smooth. Teeth small, paved; a 
few papille usually present in the mouth behind the lower jaw. 
Species about 30. Sting rays of large size, abundant in warm seas. 
Many of the spinous species are nearly or quite smooth when young, 
becoming rough with age. Some of the species are yet imperfectly 
known and much of the synonymy is uncertain. 

(daovs, shaggy or rough; Batzs, a skate; abbreviated from Dasy- 
batis.) 


a. Dasyatis: Tail with cutaneous folds, 


b. Snout not long and prodneed. 
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c. Two appendages at bottom of mouth inside; tail } larger than disk; under side 
CUS QUO, WIE TOG TR TUB 6 oa in. dni ccs ad cnededucacoeecat kuhlii, 47. 
ce. Three appendages at bottom of mouth inside; under side, pale orange red in 
BP Kc «dk ade oducneeaienes San behebapesudbsoianuenewadd anak akajei, 48. 
bb. Snout long and produced, so that greatest width of disk would be about oppo- 
itiy Re: SAEED OF 10s DOMINNE 5 i 5 sian ok ce cncdsccadavesdewawscdwecssnceae 

aa. Himantrura: Tail without cutaneous folds; three times length of disk. 


ge rrardi, 50. 


47- DASYATIS KUHLII ( Miller and Henle). 


Trygon kuhli M@LtLER and Hen e, Plagiostomen, 1838, p. 164, pl. cr; Vanicoro, 
New Guinea (drawing from a specimen from Nagasaki).—ScuLece., Fauna 
Japoniea, 1850, p. 308; Nagasaki.—B.eeker, Verh. Bat. Gen. Plag., XXIV, 
1852, p. 73.—DumerIL, Elasmobranches, 1870, p. 603; Amboina, Java, Vani- 
coro, New Guinea.—Gétnrner, Cat. Fish, VIII, 1870, p. 479; Zanzibar. 

The margins of snout form an obtuse angle; only two appendages 
at bottom of mouth, behind teeth. Body entirely smooth, or with a 
series of spines, pointing backward along the median line of back to 
caudal spine. Tail with a distinct cutaneous fold above and below, 
about one-half larger than disk. 

Coasts of Japan and southward, not common, readily known from 


D). akajei by the grayish, not reddish, coloration of the lower side 
Our specimens from Hakodate, Tokyo, Misaki, Wakanoura, Ono- 
michi, and Hiroshima. 

? (Named for the naturalist, M. Kuhl.) 


48. DASYATIS AKAJEI (Miller and Henle). 
AKA-EI (RED SKATE). 

Trygon akajei MULLER and HENLE, Plagiostomen, 1838, p. 165, pl. L111, Nagasaki.— 
ScHLEGEL, Fauna Japonica, 1850, p. 308; Nagasaki.—BLeeKker, Act. Soc. Sci. 
Indo.-Neerl., II], 1857, Japan, 1V, p. 44.—Dumeérit, Elasmobranches, 1870, 
p. 604; Nagasaki. 

Disk broadly oval; widest part about second fifth of its length. 
Head moderaté, snout produced into a short, though very blunt point, 
and anterior edge of disk very broadly convex; eyes small, elevated a 


little, and 5 in interorbital space; nostrils large, confluent except for 
the thick, cartilaginous frenum; mouth small, more than one-half 
snout; teeth flattened, pavement-like; lower lip with narrow folds; 
interorbital space broad, flat. Spiracles not quite twice eye. 

Body smooth, except a patch of asperities between and posterior to 
each eye, and a median series on back, developing posteriorly, into 
large thorny spines to caudal spine; end of tail rough; rest of body 
perfectly smooth. 

Base of ventral less than interorbital space; tail much larger than 
disk, tapering rapidly till very slender, its width at base more than 
half ifterorbital space; spine on upper part of tail inserted a little 
before first third of its length, longer than snout, and serrate on both 
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edges on outer half; a small keel on tail above, behind spine, and a 
long one runs along lower surface. 

Color in alcohol dark, dusky brown above, becoming lighter on 
outer and marginal portions of disk; lower surface of body a creamy 
white; a creamy buff bar in front of and below eye, also another about 
spiracles, above and at corners; sides of tail whitish, also edges of 
claspers. The belly is more or less bright orange red in life. 

Length, 272 inches. 

Here described from an adult male from Tokyo. 

Young specimens are perfectly smooth above, without any asperities 
or thorns, the colors more pronounced, the outer half of the tail black, 
and the lower surface of the body more or less tinged with creamy or 
light buff. 





Fig. 9.—DASYATIS AKAJEI. 


Coasts of Japan, very common southward in sandy bays. Our speci- 
mens from Matsushima, Tokyo, Misaki, Wakanoura, Onomichi, Hiro- 
shima, Tsuruga, Hakata, Kawatana, and Nagasaki. 

(aka-ei, red skate, in Japanese.) 


49. DASYATIS ZUGEI (Muller and Henle). 
ZUG-EI. 

Trygon zugei MéLLER and HEN tg, Plagiostomen, 1838, p. 165, pl. L111; Nagasaki.— 
ScHLEGEL, Fauna Japonica, 1850, p. 309; Nagasaki.—Cantor, Malayan Fishes, 
1850, p. 426.—BLeeker, Verh. Bat. Gen., XXIV, 1852, Plagiost., p. 68; 
Macao, Pondicherry.—DwumeriL, Elasmobranches, 1870, p. 606.—GtNTHER, 
Cat. Fish, VIII, 1870, p. 481; Japan, Pinang, Madras. 





Disk as deep as broad; its greatest width about opposite middle of 
its length. Head large, with produced, pointed snout; snout about 
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2% in disk, and anterior margins of disk, concave; eyes very small, 
slightly elevated, and about equal to 54 in interorbital space; nos- 
trils large, confluent, except for thick cartilaginous frenum, and 
with edges of flap fringed; mouth small, about 14 in space between 
nostrils, and 4% in snout; teeth in somewhat roughened, pavement- 
like patches in jaws; interorbital space concave in middle, elevated 
a little on both sides, and equal to 3 in snout. Spiracles very large, 
rounded, and equal to 24 eye diameters. Gill-openings moderately 
r small. 

Body entirely smooth, with exception of upper surface of tail behind 
spine, where it is roughened. 

Base of ventral about 12 in interorbital space; tail very long and 
slender, greatly exceeding length of disk; width of tail at base, 24 in 
interorbital space; spines on upper part of tail, less than interorbital 
space, sharp, slender, serrate on both of outer edges, and inserted 
about first fifth the length of tail; rather low keels on tail, one above 
short, and behind spine, the lower much longer. 

Color in alcohol, brown above, more or less uniform, and below, 
whitish. 

Length, 294 inches. 

This description from a specimen from Kobe. 

In a young specimen, with two caudal spines, the eyes are larger, the 
tail is smooth and with keels long, and the color darker above, and 
more or less mottled indistinctly. 

Coasts of Japan and southward, known by the long snout. Our 
specimens from Tokyo, Kobe, Wakanoura, Onomichi, and Hiroshima. 

(zug-e7, the Japanese name.) 


50. DASYATIS GERRARDI (Gray). 


Trygon gerrardi Gray, Chondropt., 1851, p. 116; India.—Ginrner, Cat. Fish, 
VIII, 1870, p. 474; Japan, East Indies. 

Trygon macrurus BLEEKER, Verh. Bat. Gen., XXIV, 1852, Plag., p. 74; Java, 
Sumatra.—DvumeriL, Elasmobranches, 1870, p. 588 (after Bleeker). 


Disk broader than long. Snout rather obtuse, margins forming an 
obtuse angle. One or more large tubercles in center of back, round 
® which, or in front of which, generally smaller tubercles are grouped, 
forming a small patch or short band, and not extending beyond central 
portion of disk. Tail without cutaneous fold, exceedingly Jong and 
slender, about thrice as long as disk, without tubercles at base. Color 
brown, with round, yellowish spots, limited to posterior parts in 
young examples, which have tail ornamented with alternate brown 
and yellow rings. (Giinther.) 

India, East Indies, and a half-grown specimen recorded from Japan 
by Dr. Giinther. We have seen no Japanese specimens. A related 
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species 2). nudus (Giinther), known by the smooth skin, is listed by 
Bleeker as from Japan, but no locality is given. 

Duméril finds 2 buccal papille. 

(Named for M. Gerrard.) 


41. PTEROPLATEA Miller and Henle. 
Pteroplatea M@LLER and HENLE, Plagiostomen, 1838, p. 168 (altavela). 


Disk much broader than long, its anterior margins meeting in a very 
obtuse angle, its outer angles more or less acute, the form, therefore, 
transversely rhombic. Tail very short and slender, shorter than the 
disk, without fin, armed with a very small, serrated spine, which is 
often wanting. Skin smooth, or very nearly so. Size rather large. 
Warm seas. The species are closely related. 

(xrepov,tin; mlatvs, broad; an ancient name of Pteroplatea alta- 
vela.) 

51. PTEROPLATEA JAPONICA (Schlegel). 


TSUBAKUROEI (SWALLOW RAY); YOKOSAEI (CROSS-WISE RAY). 


Pteroplatea japonica ScuLece., Fauna Japonica, Poiss., 1850, p. 309, pl. exis; 
Nagasaki.—B.Leeker, Act. Soc. Sci. Indo. Neerl., III, 1857, Japan, IV, 
p. 45.—Dumerit, Elasmobranches, 1870, p. 614. 

Dasyatis micrura var. japonicus Gray, Chondropt., 1851, p. 122; Japan, Canton. 


Pleroplatea hirundo, Isuikawa, Prel. Cat. 1897, p. 60; Tokyo, Boshu; (not of 
Lowe). 

Disk very broad, its length only a little more than half its width; its 
greatest width would fall about opposite last fourth of its length. 
Head very broad, and flattened; snout only a small, blunt point, and 
its length equal to two-thirds interorbital space; anterior margin of 
disk broadly convex; eyes small, somewhat elevated, 7 in inter- 
orbital space; nostrils large, well separated, with large flaps; mouth 
moderate, equal to its length from tip of snout, undulate; teeth in 
broad, pavement-like patches in jaws; interorbital space very broad, 
flattened. Spiracles directly behind eye, much larger than the same. 
Gill-openings moderate. 

Body entirely smooth. 

Base of ventral 1 in interorbital space; tail very small, short, its 
length about twice interorbital width; a small, weak spine on upper 
surface of tail at its first third. 

Color in alcohol, olivaceous brown above, marked with very fine, 
numerous, darker punctuations, tail whitish with eight dark rings 
about as broad as interspaces; lower surface of body whitish. 

Length, 94 inches. 

Here described from a female from Wakanoura. 

Coasts of Japan, rather common. It was taken at Tokyo, Waka- 
noura, Hiroshima, Hakata, Kawatana, and Nagasaki. 
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Family XXI. MYLIOBATID.E. 
EAGLE RAYS. 


Disk broad; the pectoral fins not continued to the end of the snout, 
but ceasing on the sides of the head and reappearing in front of the 
snout as 1 or 2 fleshy protuberances (cephalic tins), which are sup- 
ported by fin rays. Tail very long and slender, whip like, with a 
single dorsal fin near its root, behind which is usually a strong, 
retrorsely serrated spine. Nasal valves forming a rectangular flap, 
with the posterior margin free, attached by a frenum to the upper 
jaw. Skull less depressed than usual among rays, its surface raised 
so that the eyes and spiracles are lateral in position. ‘Teeth hexangu- 
lar, large, flat tessellated, the middle ones usually broader than the 
others. Ovoviviparous. Skin smooth; no differentiated spines on 
the pectorals in the males, the sexes being similar. Ventrals not 
emarginate. Large sting rays; inhabiting warm seas, feeding chiefly 
on mollusks, which they crush with their large, grinding teeth. 

a. Teeth in several series, the middle series very broad. 
i. Bn ES b5 is xh awe nczaceekess daadensia tase aad ee eae Myliobatis, 42 


42. MYLIOBATIS Dumeéril. 


Myliobatis Dumeérit in Cuvier, Régne Animal, Ist ed., I], 1817, p. 137 (aquila). 
Holorhinus Giii, Proc. Ac. Nat. Sci. Phila., 1862, p. 331 ( vespertilio=californieus). 
Disk broad, the outer angles acute. Cephalic fins, forming a soft, 
convex appendage in front of snout. Jaws about equal. Median 
teeth very broad, much broader than long in the adult, proportionally 
narrower in the young. Several series of narrower teeth on each side 
of the median series; teeth changing considerably with age. Free 
edge of the nasal valve not deeply emarginate. Tail very long and 
slender, with a small dorsal fin, and one or more serrated spines. 
Skin smooth, or nearly so. Size large. In all warm seas. 
(uvAos, grinder; Aartis, ray.) 
a. Disk two-thirds as long as broad 
aa. Disk twice as broad as long... .--.- added etna aan ieee neacball nieuhofi, 53. 


tobijei, 52. 


52. MYLIOBATIS TOBIJEI Bleeker. 
TOBIL-EI (KITE RAY, OR FLYING RAY). 


Myliobatis aquila ScHuEecet, Fauna Japonica, 1847, p. 310, pl. cxum; Nagasaki 
(not of Linnzeus). 

Mylobatis tobijei BLeexer, Verh. Bat. Gen., X XVI, 1854, Nieuwe Nalez. Japan, 
p. 130, Nagasaki.—Dumérit, Elasmobranches, 1870, p. 640 (after Bleeker). 

Mylwbatis cornuta Gitnrner, Cat. Fish, VIII, 1870, p. 490; Japan.—Isarkawa, 
Prel. Cat 1897. p 60, Matsushima. 


Head 3 in body (from tip of snout to base of ventrals behind); snout 
2 in head, eye 6 in interorbital space; spiracles 24; width of mouth 24. 
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Disk very broad, length of body from tip of snout to tip of ventral 
a little more than 14 in its greatest width. Head thick, depressed and 
rounded above; snout flexible, inferior, flattened, and rounded; eyes 
small, lateral, at some distance in advance of spiracles; nostrils large, 
rather close together, separated by thick, cartilaginous and fleshy 
frenum, which is coarsely papillose or warty; lips and nasal flaps very 
thick and fleshy; teeth in pavement-like plates; interorbital space 
broad, fontanelle hollow in middle, and on each side of this a 
little elevated and flattened. Spiracles large, oblique. Gill-openings 
moderate. 

Body smooth. 

Dorsal fin small, its base a little less than length of spiracle, inserted 
behind ventrals; caudal very long, filamentous; upper surface of tail 
with a compressed, pointed spine with serrated edges a little less in 
length than space between spiracles; ventrals long and free, bases 
rather narrow. 

Color in alcohol, dusky brown above, with many rather large, 
whitish spots, distinct posteriorly; lower surface chalky white; tail 
blackish. 

Total length, 544 inches; without tail, about 10 inches. 

Description from a male taken at Tokyo. 

Coasts of southern Japan, not uncommon. Our specimens from 
Hakodate, Tokyo, Onomichi, Hiroshima, Hakata, and Nagasaki. Some 
of these have the dermal thickening, or horn, over the eye, said to 
characterize MW. cornuta, and others are without it. This is evidently 
not a specific character. 

(tob:-ec, Flying Ray in Japanese.) 


53. MYLIOBATIS NIEUHOFI (Bloch and Schneider). 


Raja nieuhofii BLocu and Scunetper, Syst. Ichth., 1801, p. 364; Indian Sea (after 
Zee-Vleermuis of Nieuhof, in Willughby, Appendix, p. 6, pl. x, fig. 3). 
Myliobatis nieuhofii Cuvier, Régne Anim., Ist ed., 1817, p. 188.—MiLver and 
HENLE, Plagiostomen, 1838, p. 177.—Dumerit, Elasmobranches, 1870, p. 638; 
Pondicherry.—Gintuer, Cat. Fish, VILI, 1870, p. 491; Pinang, Moluccas, 

Japan. 


Raja fasciata Suaw, Gen. Zool., II, 1804, p. 286, pl. cx (after Schneider) . 


Body smooth, disk about twice as broad as long. Fleshy prolonga- 
tion of snout, short; no horn on orbit. Dorsal situated at beginning 
of base of tail, opposite end of insertion of ventrals, no spines poste- 
rior to it; tail about three times as long as disk. Color, olive superi- 
orly, tinged externally with a reddish hue, and a dark, outer margin 
to disk; young have about seven blue bands across disk and two more 
between or close to eyes; as fish increases in size first bands on head 
disappear, and finally those on body. (Gunther, Day.) 

Indian Ocean and archipelago; a half-grown specimen in the British 
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Museum, said to be from Japan (coll. Jamrach). The record is very 
doubtful, but the species, if occurring in Japan, may be recognized 
by the anterior position of the dorsal fin, nearly over the root of the 
ventrals and by the very broad disk. It was not seen by us. 

(Named for Dr. Jean Nieuhof, of Batavia, died in 1671, once gover- 
nor of Ceylon, author of Voyages par mer et par terre a differens 
lieux des Indes Orientales, with 20 plates of fishes. 


Family XXII. MOBULID. 
SEA DEVILS. 


Rays of enormous size, with the disk broader than long, and the 
pectoral fins not continued on the sides of the head, the anterior or 
cephalic portion being separate, developed as 2 long horn-like or 
ear-like appendages. Mouth wide, terminal or inferior. Teeth very 
small, flat or tubercular, in many series; those of the upper jaw some- 
times wanting. Eyes lateral. Nostrils widely separated, their valves 
united, forming a flap as wide as the cleft of the mouth. Tail long 
and slender, whip-like, with a single dorsal fin at its base, and with or 
without a serrated spine. Ventral fins not emarginate. Skin more or 
less rough. Males without differentiated spines on the pectorals, the 
sexes similar. Ovoviviparous. Largest of all rays and among the 
largest of all fishes; the species few, found in the tropical seas. 


a. Teeth in both: jaws: mcmGlt 1NOe Sy ics ooo cc cdn ccs dccedacecsen Mobula, 43 


43. MOBULA ¢ Rafinesque. 


Mobula RaFinesque, Indice @’Ittiol. Sicil., 1810, p. 61 (auriculata=edentula). 

Aplerurus RAFINESQUE, Indice d’Ittiol. Sicil., 1810, p. 62 ( fabroni=edentulus). 

Cephalopterus Dumerit, in Risso Ichthyol., Nice, 1810, p. 14 (giorna=edentula; 
not of Geoffroy St. Hilaire, 1809, a genus of birds). 

Dicerobatus BLAINVILLE, Jour. de Phys., 1816, p. 262 (mobular=edentula). 

Cephaloptera (Duméril) Cuvier, Régne Animal, Ist ed., II, 1817, p. 138 (giorna). 

Pterocephala Swainson, Nat. Hist. Fishes, [1, 1839, p. 321 (giorna). 


Head free from pectoral fin, truncated in front, with the cephalic 
fin on each side developed as a straight, horn-like appendage, pointing 
forward. Nostrils widely separated. Mouth inferior, wide. Teeth 
in both jaws very small, flat, or tubercular, in many series. Tail very 
slender, with a dorsal fin between the ventrals; the serrated spine 
present or absent. Species about 5, in tropical seas, reaching an 
enormous size and therefore not well known. 

(Mobular is a name said to be used for the European species, Modula 
edentula (Briinnich), ‘‘le diable des Caraibes,” in the Azores.) 


“The name Aodon, accepted for this genus by Jordan and Evermann, was origi- 
nally based on a shark of the Red Sea, Aodon massasa, said to have microscopic, 
serrated teeth, and very large pectoral fins. It may belong to the Scylorhinide. 


Proc. N. M. vol. xxvi—02 45 
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54. MOBULA JAPONICA (Miiller and Henle). 


ITOMAKI-EI (SPOOL RAY). 


Cephaloptera japonica Mt.uuer and HEN LE, Plagiostomen, 1836, p. 185; Naga- 
saki.—Scu_ecet, Fauna Japonica, 1850, p. 310; Nagasaki.—Dumértm, Elas- 
mobranches, 1870, p. 659 (after Miller and Henle). 

Dicerobatis japonica Géntuer, Cat. Fish, VIII, 1870, p. 496 (after Miiller and 
Henle). 


Teeth very minute, obtuse tubercles, extending laterally to the 
angles of the mouth. Back rough. ‘Tail nearly thrice as long as 


Fic. 10.—MoBULA JAPONICA (from a foetus). 


body. On each side of tail, a series of small, white tubercles. 
(Giinther, after Miller and Henle.) 

Coasts of Japan, occasionally taken. A fetus, 22} inches long, was 
obtained by us from Kumakichi Aoki of Misaki. Two mounted speci- 
mens are in the museum at Hakodate, both from Voleano Bay. The 
largest is 8 feet across, the tail about twice the length of disk, which 
is a little more than twice as broad as long. 
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Subclass HOLOCEPHALI. 
CHIMARAS. 


Skeleton cartilaginous. Grill cavity with four clefts within, but hav- 
ing one external opening only, which is covered by a fold of skin. 
No spiracles. Mouth inferior. Jaws with teeth, confluent into bony 
plates; upper jaw, palate, and hyomandibular, coalescent with the skull; 
intestine with a spiral valve. Pectoral fins normally developed, placed 
low; ventral fins abdominal, with claspers in the male; a cartilaginous 
hook, with a brush of teeth at the tip (frontal holder) on the forehead 
of the adult male. Derivative radii sessile on the sides of the basal 
bones of the limbs. Skin scaleless, its muciferous system well devel- 
oped. This group contains a single order, Chimeroidei, among exist- 
ing fishes; many extinct forms belong to it, and the group is perhaps 
not less ancient than that of the sharks. 

(GAos, solid; «e¢daAn, head.) 


Order V. CHIMA:ZROIDEL. 


CHIM AROIDS. 


Characters of the order, included above. The group includes three 


existing families, Rhinochimeride (Bassalian), Chimeride, and Callo- 

rhynchide (Antarctic). The two families found in Japan are thus 
defined by Mr. Garman: 

a. Proboscis long and pointed; lateral canal system subtubular; notochord with 

rings; cerebral hemispheres distant from both olfactory and optic lobes. 

RarNocuim £rip¥, XXIII. 

aa. Proboscis absent; lateral canal system, sulcate; notochord with ring-like seg- 

ments; cerebral hemispheres fused with the olfactory lobes, and distant from 

Se CG FRE cenck's canseiceddctacidguactneadeekwaccest Cuimerip#, XXIV. 


Family XXIII. RHINOCHIMJERIDE. 


Snout very long, with a cartilaginous midrib, and foliaceous lateral 
expansions of the skin at the base. Two dorsal fins, the anterior one 
with an immense triangular spine, finely serrated on its lateral edges. 
Tail very elongate, with filamentous tip. Frontal region in the adult 
male with a ‘‘ frontal holder,” as in Chimera. Ventral claspers small 
and simple, gill-openings separated by a wide isthmus. Lateral canal 
system subtubular; notochord with rings; cerebral hemispheres dis- 
tant from both olfactory and optic lobes. Two genera—/Harriotta 
in the deep waters below the Gulf Stream, and Rhinochimera in 
similar situations in Japan. //urriotta has teeth much like those 
of Chimera. Rhinochimera is the most primitive of existing 
Chimesroids. 
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44. RHINOCHIMA:RA Garman. 
Rhinochimera GARMAN, Proc. N. Eng. Zool. Club, 1901, II, p. 75 (pacifiea). 


Teeth without tritors or dental lamina, much like the horny covers 
of the jaws of tortoises or birds. Snout stronger and more compressed 
than in//arriottu. Japan, in deep seas. 

(piv, snout; yiuaipa, chimera.) 


55. RHINOCHIMZERA PACIFICA (Mitsukuri). 


Harriotta pacifice, Mirsexurt, Zool. Mag., June, 1895, pl. xvi; Kurihama, near 
Misaki. 

Rhinochimera pacifica GARMAN, Proce. N. Eng. Zool. Club, 1901, p. 75 (specimen 
bought in Japan). 


No detailed description of this species has yet been given. Mitsu- 
kuri’s paper reads as follows: 


The reader’s attentior is called to Plate XVI, giving the figures of individuals of 
the Chimeroid group. The lower figure is copied, somewhat reduced, from the 
April number of the American Naturalist, and represents the new chimeroid /Harri- 
otta raleighana, which Messrs. Goode and Bean discovered among the collection made 
by the Albatross. Its habitat is said to be the coasts of Virginia, Maryland, and 
Delaware, 707-1080 fathoms. 

The upper figure represents a chinweroid which has been for some years in the 
possession of the Zoological Museum of the Science College in the Imperial Univer- 
sity of Tokyo. The specimen (male) was bought in the Tokyo market and is marked 
as from AKurihama, province of Sagami. There can be no doubt that fishermen of that 
village caught it in the deep water (200 fathoms or more) contiguous to Misaki. Its 
unique characters had not been noted by us. 

Unfortunately, I am not yet in possession of the original description of Harriotta 
raleighana by Messrs. Goode and Bean; but the short description, the extremely 
elongate muzzle, and the feeble claspers, as well as a comparison of the two figures, 
leave no doubt in my own mind that the individuals figured belong to the same genus. 

There can be very little question that they belong to different species. (1) The 
general shape of the body, (2) the shape and size of the pectoral and ventral fins, 
(3) the point to which these fins reach when back, (4) the shape and disposition of 
the dorsal fins, (5) distribution of lateral-line sense system, all seem to point to the 
specific distinction of Atlantic and Pacific specimens. The name of Harriotta pacifica 
will be appropriate to the Japanese species. 

I hope to return to the subject and to give fuller notes at no distant date. The 
occurrence of this interesting genus in both the Pacific and Atlantic oceats is, however, 
an interesting fact well worthy of being placed on record as speedily as possible. 


Of this species a few specimens have been obtained by Professor 
Mitsukuri in deep water off Misaki. These the senior author has 
examined, but has not minutely described. 


Family XXIV. CHIMAERIDAE. 
CHIMASRAS. 


Body elongate, rather robust anteriorly, tapering posteriorly. Head 
compressed, without proboscis, mouth small, inferior, the upper lip 
deeply notched, Nostrils confluent with the mouth, separated by a 
narrow isthmus; jaws with the teeth confluent into 4 bony lamine 
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(tritors) above and 2 below. Nospiracles. Pectorals free, placed low; 
ventral fins abdominal, many rayed, provided in the male with claspers, 
the male also with ** frontal holders” on the forehead. Dorsal fin usu- 
ally divided, anteriorly with a very strong spine, which is grooved 
behind; caudal fin low, fold-like. Skin naked, rarely, somewhat 
prickly. Lateral line present, usually with numerous branches ante- 
riorly, the canal system, sulcate. Notochord with ring-like segments. 
Cerebral hemispheres fused with the olfactory lobes, and distant from 
the optic lobes. (Garman.) 

Three free gills and 2 half gills, 1 on each side; isthmus moderate; 
gill-rakers small. Oviparous, the egg cases long, elliptical, with silky 
filaments. Fishes of singular appearance, found only in the seas of 
the cold regions. 


45. CHIMZERA Linneus. 
ELEPHANT FISHES 


Chimera Linnxvs, Syst. Nat., 10th ed., 1758, p. 236 (moustrosa). 


Hydrolagus Git, Proc. Ac. Nat. Sei. Phila., 1862, p. 331 ( collie’). 

Head somewhat compressed, the snout bluntish, protruding, fleshy, 
not armed at tip with an appendage. Eyes very large, lateral. Teeth 
rather strong. Lips thickish, the lower with a frenum. Lateral line 
simple on the body, but forking anteriorly, forming several series of 
mucous tubes on the head. Male with a club-shaped, cartilaginous 
hook on the head above the snout; this hook is curved forward and 
downward, and is armed at its tip with decurved spines, its tip fitting 
into a depression in front of the eyes; females without this appendage. 
Gill-opening small. Pectorals moderate; ventrals rather large, with 
large bifid or trifid claspers in the male, the form partly dependent 
on age or season; male also with rough appendages at the base of the 
ventrals, protruding from a sheath of skin. First dorsal triangular, 
preceded by a strong spine, which is grooved behind and serrated on 
itsedges; second dorsal and caudal fins low, often more or less notched. 
Tail extending in the line of the axis of the body, often more or less 
produced ina filamentattip. Skinsmooth. Fishesof singularappear- 
ance; mostly of the northern seas; not valued for food. 

(yivaipa, chimera, a fabulous monster, with the head of a lon, body 
of a goat, and tail of a serpent.) 


56. CHIMAERA PHANTASMA Jordan and Snyder. 
GINZAME (SILVER SHARK 


Chimera monstresa SCHLEGEL, Fauna Japonica, Poiss., 1850, p. 300, pl. oxxxiy; 
Nagasaki (not of Linneus). 
Chimera phantasma Jonvanx and Sxyper, Proe. U.S. Nat. Mus., 1900, p. 358; 


Tokyo. 


Body very elongate, tapering from head into the long, filamentous 
tail. Head deep, oblong, its width about three-fifths its length, its 
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depth less than length; snout very deep, blunt, rounded, short, soft: 
eyes oblong, large, high, a little anterior, their length 3 in head (meas- 
ured from surrounding cartilages); hook on tip of head in front of 
snout, depressible in sockets, and with its lower rounded extremity 
beneath, beset with many sharp spines, directed backward; mouth 
small, inferior, with thick lips; teeth of 10 lamine in upper jaw, form- 
ing a serrate cutting edge in front, and posteriorly broad, oblique, 
molar-like teeth are found; in mandible, 16 lamin, forming a serrate 
cutting edge in front, lamine becoming broad posteriorly and with a 
concave space in front at symphysis; no broad, posterior, molar-tike 
teeth on mandible, edges of jaws elevated and enameled; nostrils large, 
close together, confluent with corners of mouth; space between eyes 
narrow, less than their diameter. Gill-openings small, in front of and 
below base of pectoral; isthmus broad, with a fold of skin across. 
First dorsal arising directly behind head, armed with a long, curved, 
compressed, pointed spine, much longer than fin, when depressed, 7 
times length of pupil, triangular in cross section, keeled in front, with 
a serrate edge, posterior edge, from its separation from the soft part 
of fin, grooved in middle, and with each of edges finely serrate; first 
dorsal is depressible in a deep groove; second dorsal long, even, of uni- 
form height to base of upper caudal lobe; upper caudal lobe not so 
high as second dorsal, shorter than lower lobe, sinking on fin anterior 


to it; pectorals very long, broad at base, pointed, not reaching tips of 
claspers; ventrals inserted behind tip of dorsal spine, broad, rounded, 
about equal to length of head; lateral line running around eye above 
and below, over the top of head, joined behind eyes and along sides 
superiorly. 


Color in alcohol, brown above, white below, and washed with sil- 
very; fins with their outer portions blackish. 

Total length, 29% inches; without caudal filament, 192 inehes. 

This description is from a male taken in Sagami Bay. It differs 
from two other specimens from the same locality; and from the original 
type, in having the anal and caudal lobe below, confluent, and forming 
a single fin. 

This species is not rare in rather deep water along the coast of 
Japan. We have secured three specimens from Misaki, besides the 
original type found by Mr. Otaki in the market of Tokyo. 

(gavtacpa, a vision.) 


SUPPLEMENTARY NOTE. 


In a recent letter (January, 1903) Dr. K. Kishinouye notes the dis 
covery of the East Indian shark, Stegostoma tigrinum (Gmelin), on 
the coast of Japan, near Tokyo. It belongs near the //emiscylliide, 
being remarkable for the very long tail, half the length. Body with 
brown spots or bands, 
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SUMMARY. 
Class ELASMOBRANCHII. 


Subclass SeLacart. 
Order I. Notipant. 
Family I. Hexancuip. 
1. Heptranchias Rafinesque. 
1. deani Jordan and Snyder; Aburazame; Misaki. 
| Family I]. CHLAMYDOSELACHID®. 
2. Chlamydoselachus Garman. 
2. anguineus Garman; Rabuka, Kagurazame; Misaki. 
Order IT. AstTERosPONDYLI. 
Family III. Hereropontips. 
3. Heterodontus Blainville. 
3. japonicus (Duméril); Misaki, Tokyo, Wakanoura, Kobe, Hakata, Nagasaki. 
Family IV. ScyLiorwinip®. 
4. Halzlurus Gill. 
4. burgeri (Miller and Henle); Nagasaki. 
5. Cephaloscyllium Gill. 
5. umbratile Jordan and Fowler; Nanukazame, Oseibuka; Nagasaki. 
Family V. Hemiscy.uip». 
6. Chiloscyllium Miller and Henle. 
6. indicum (Gmelin); Keerun in Formosa. 
7. Orectolobus Bonaparte. 


. barbatus (Gmelin); Nagasaki, Hakata. 


7a. Stegostoma Miller and Henle. 
7a. Tigrinum (Gmelin); not seen. 
Family VI. CarcHarip., 
8. Mustelus Cuvier. 


8. manazo Bleeker; Hoshizame; Hakodate, Aomori, Matsushima, Tokyo, Misaki, 
Kobe, Onomichi, Hiroshima, Hakata. 


9. Triakis Miller and Henle. 
9% seyllium Miller and Henle; Korozame; Tokyo, Tsuruga, Onomichi, Hakata. 
10. Galeus Rafinesque ( Galeorhinus Blainville). 


10. japonicus (Miller and Henle); Yerakufuka; Nagasaki, Onomichi, Hiroshima. 


Galeocerdo Miller and Henle. 





ll. 


11. tigrinus Miller and Henle; Nagasaki. 
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12. Prionace Cantor. 
. glauca Linnzeus; Misaki. 


13. Carcharias Rafinesque (Carcharhinus Blainville). 


3. japonicus (Schlegel) ; Mejiro, Wanizame; Hakodate, Tokyo, Wakanoura, Kawa- 


tana, Nagasaki. 
14. Scoliodon Miller and Henle. 


. laticaudus (Miller and Henle); not seen. 
. acutus (Riippell); not seen. 
walbeehmi (Bleeker); Nagasaki, Kawatana. 


Family VII. Spryrnip#. 
15. Sphyrna Ratinesque. 
7. zygena (Linnzus); Shimokuzame, Kasebuzame; Misaki, Wakanoura, Nagasaki. 
Family VIII. Atop. 
16. Alopias Rafinesque. 
vulpes (Gmelin); Onogazame, Nadebuka, Nezumezame; Tokyo, Yokohama, 
Nagasaki. 
Family IX. MitsukurInip&. 
17. Mitsukurina Jordan. 
. owstoni Jordan; Misaki. 
Family X. Lamnip#. 
18. Isuropsis Gill. 
. glauca (Miller and Henle); Aozame, Morozame; Matsushima, Nagasaki. 
19. Lamna Cuvier. 
. cornubica (Gmelin); not seen. 
20. Carcharodon A. Smith. 
. carcharias (Linnzeus); Misaki. 
Family XI. Crrorainip®. 


21. Cetorhinus Blainville. 


maximus (Gunner); Ubazame, Tenguzame, Bakazame, Zozame; not seen, but 
reported on good authority. 


‘ 


Family XII. Ratnropontip®. 
22. Rhineodon A. Smith. 

. typicus Smith (pentalineatus Kishinouye); not seen. 

Order IIT. Trcrosponpy Lt. 

Family XIII. Squauips», 


23. Squalus Linnveus. 


mitsukurii Jordan and Snyder; Aomori, Misaki, Awa, Kagorhima, Boshu. 
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24. Lepidorhinus Bonaparte 
. foliaceus (Giinther); Misaki. 
25. Deania Jordan and Snyder. 
eglantina Jordan and Snyder; Totomi Bay. 
26. Zameus Jordan and Fowler. 
squamulosus (Giinther); Misaki. 
27. Etmopterus Rafinesque. 
lucifer Jordan and Snyder; Bozuzame; Misaki. 
28. Centroscyllium Miller and Henle. 
ritteri Jordan and Fowler; Misaki. 
Family XIV. Davatirp»®. 
29. Dalatias Rafinesque. 
licha (Bonnaterre); Yoroizame; Misaki. 
30. Somniosus Le Sueur. 
microcephalus (Bloch and Schneider); Tokyo. 
Family XV. PristiopHorip®. 
31. Pristiophorus Miller and Henle. 
. japonicus Giinther; Nokogirizame, Hokobuka, Daigirizame, Aomori, Nagasaki. 
Family XVI. SquaTinip#. 
Squatina Dumeéril. 
japonica Bleeker; 7 ngaizame, Kasuzame, Korozame; Nagasaki, Kobe. 
Order IV. Barorpet. 
Family XVII. Rarosparip®. 


33. Rhina Bloch and Schneider. 


ancyclostomus Bloch and Schneider; Kinkwazan, Matsushima Bay. 


34. Rhynchobatus Miller and Henle. 


36. djiddensis (Forskal); Tongari, Kotainozu, Kasuka, Shinosaki, Sakafute; Onomi- 
chi, Hiroshima, Hakata, Tsuruga. 


35. Rhinobatus Bloch and Schneider. 


37. schlegeli Miller and Henle; Sakatazame; Tokyo, Wakanoura, Onomichi, 
Hakata, Nagasaki. 
38. polyophthalmus Bleeker; Wakanoura, Hiroshima, Hakata, Nagasaki. 


Family XVIII. Rastpe. 
36. Discobatus Garman. 


39. sinensis (Bloch and Schneider); Uchiwazame; Hiroshima, Wakanoura. 
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37. Raja Linnzeus. 
+ 
41. fusca Garman; not seen. 
42. meerdervoorti Bleeker; Sebita; Tokyo, Nagasaki, Kobe, Wakanoura, Hakodate. 
43. kenojei Schlegel; Kenoei, Ge ngiei, Kasube, Igaéi, Rentiei; Misaki, Tokyo, Waka- 
noura, Kobe, Tsuruga, Nagasaki. 
44. tengu Jordan and Fowler; Tenguei; Aomori, Hakodate, Matsushima. 


). isotrachys Ginther; not seen. 


Family XIX. Narcopatipx. 
38. Astrape Miller and Henle. 
45. japonica Schlegel; Nhibireei; Wakanoura. 
Family XX. Dasyatip#. 
39. Urolophus Miller and Henle. 
46. fuscus Garman; Junoruci; Tokyo, Kobe, Hiroshima, Hakata, Wakanoura. 
10. Dasyatis Rafinesque. 


47. kuhlii (Miller and Henle); Tokyo, Misaki, Hakodate, Wakanoura, Onomichi, 
Hiroshima. 


48. akajei (Miller and Henle); Akaéi; Matsushima, Tokyo, Misaki, Wakanoura, 
Onomichi, Hiroshima, Tsuruga, Hakata, Kawatana, Nagasaki. 


49. zugei (Miller and Henle); Zugei; Tokyo, Kobe, Wakanoura, Onomichi, 
Hiroshima. 


50. gerrardi (Gray); not seen. 
41. Pteroplatea Miller and Henle. 


51. japonica (Schlegel); Tsubakuraéi, Yokosaéi; Tokyo, Wakanoura, Hiroshima, 
Hakata, Kawatana, Nagasaki. 


Family XXI. Myniopatip®. 
42. Myliobatis Duméril. 
a 


52. tolijet Bleeker; Tobiei; Hakodate, Tokyo, Onomichi, Hiroshima, Hakata, 


Nagasaki. 


53. nieuhofi (Bloch and Schneider); not seen. 
Family XXII. Mosurips. 
43. Molula Rafinesque. 
54. japonica (Miller and Henle); /tomakiei; Misaki, Voleano Bay. 
Subclass HoLocepnalti. 
Order V. CHIM#ROIDEI. 
Family XXIII. Rarocuim a#ripe. 
44. Rhinochimera Garman. 
55. pacifica (Mitsukuri); Kurihama, Misaki. 
Family XXIV. Comarips. 
45. Chimera Linnveus. 


56. phantasma Jordan and Snyder; Ginzame; Sagami Bay, Tokyo. 
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THE CEREBRAL FISSURES OF THE ATLANTIC WALRUS. 


By Prerre A. Fisn, 
Of Cornell Unive rsity, Ithaca, Ne uw York. 


Through the courtesy of the officials of the U. S. National Museum 
there were sent to me, for examination and description, two walrus 
brains obtained for that institution by R. Stein at North Greenland, 
August 10, 1901. The specimens had been preserved in a fluid of 
which formaldehyde was apparently a constituent. In both brains the 
cerebellum had been removed by a sectica through the brain stem at 
the level of the junction of the optic thalami with the mesencephal, so 
that in the process of removal the epiphysis (pineal body) remained 
attached to the cerebellar portion; the two hemicerebrums were then 
divided by a median section. 

The two brains differed quite markedly in size, the one being but 
slightly more than half as large as the other. The smaller of the two 
brains had suffered quite material mutilation during its removal from 
the cranium, a considerable portion of the brain substance having been 
lost from the right hemicerebrum. In the process of hardening all of 
the hemicerebrums had undergone considerable distortion. The mesal 
surface in each case, instead of being relatively flat, was very dis- 
tinctly convex in its cephalo-caudal direction, and on this account 
the gyres (convolutions) and fissures of the lateral aspect were closely 
crowded together, rendering the study of these parts more difficult. 
On this account, also, it was decided not to photograph the brains, as 
the relationship of the parts would be misleading and tend to cause 
error and confusion to the observer. The figures which illustrate 
this article were sketched free-hand, the parts at the same time being 
manipulated so as to bring them as nearly as possible to their normal 
relations. By carefully verifying each part on the brain itself as the 
drawing progressed, it is believed the figures may. be accepted as 
representing with approximate accuracy the normal relationship of 
the more important parts. 


Wetght.—Turner“ gives the weights of three walrus brains ** after 


«Challenger Reports, Zoology, X XVI, 1888, pp. 89-134. 
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the removal of the membranes and hardening in spirit.” Brain A 
weighed 24 ounces 7 drams avoirdupois: B 134 ounces, and C 26 
ounces. In the specimens examined by me only the larger of the two 
brains was weighed, all of the membranes having been removed from 
the cerebrum, but not from the cerebellum and the brain stem adja- 
cent to it, the pia and arachnoid still adhering. The total weight of 
the brain under these conditions was 29 ounces avoirdupois. The 
weight of the cerebrum without the pia was 22} ounces, leaving a 
weight of 64 ounces for the cerebellum, oblongata, mesencephal, and 
epiphysis, the latter having adhered to the cerebellum. Turner has 
called attention to the remarkable size and leaf-like or pyriform shape 
of the epiphysis (pineal body) in the walrus, but does not mention its 
weight. In my specimen it weighed 1 dram, | scruple, and 3 grains, 
or a total of 83 grains. 


FISSURES AND GYRES. 


The olfactory fissure is scarcely represented; a slight, short depres- 
sion at the attachment of the olfactory peduncle is all that can be found. 
The olfactory bulbs were missing, but the peduncles have about the 
same size as those in Callorhinus and Monachus, and are relatively 
much smaller than in the bear. 

The rhinal fissure is well developed. The olfactory peduncle for 
most of its length lies in this fissure. At the base of the peduncle 
the rhinal swerves obliquely in a caudo-lateral direction and is lost in 
the depths of the sylvian. It reaches a considerable depth under the 
presylvian lobe (sub-operculum). 

The post rhinal is represented upon the ventral surface as a short 
spur or outcrop of the submerged postica, resembling in this respect 
the condition found in Zalophus, Callorhinus, and Monachus. In Ursus 
and Phoca the post rhinal is a continuation of the rhinal caudad of the 
sylvian. 

Lateral aspect.—'The sylvian points in the usual dorso-caudal direc- 
tion on the lateral surface. It is a straight fissure, and does not bifur- 
cate at its end. It measures 60 millimeters in-length, and has a depth 
‘anging from 20 to 30 millimeters. It is the deepest fissure of the brain, 
extending to within 5 millimeters of the lateral ventricle (paraceele). On 
opening the sylvian fissure one sees a fissure, the presupersylvian, quite 
near the lateral surface of the hemicerebrum. The two fissures run 
nearly parallel with each other, but diverge dorsally where the presu- 
persylvian becomesan ordinary surface fissure. From three tosix minor 
submerged fissures are found in the cephalic wall of the sylvian. These 
pass upward toward the surface,-and some have a superficial connec- 
tion with the presupersylvian, but the majority usually do not appear 
upon the lateral aspect of the brain. Submerged minor fissures also 
appear in the caudal wall of the sylvian. These in general have the 
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same form and direction as those in the cephalic wall. One striking 
exception with regard to the direction of the submerged fissures I have 
called attention to in a preceding paper.“ This fissure I have compared 
with the postica. It corresponds to a fissure of the same name in the 
feline brain, but differs in this instance, in that it is submerged in the 
sylvian. Ursus, Zalophus, Callorhinus, and Phoca also show this pecu- 
liarity. The postica differs from the other submerged fissures of the 
sylvian by extending in adirection at nearly right angles to them, that 
is, dorso-ventrally, paralleling approximately for a short distance that 
of the sylvian itself. 

The true insula is but scarcely developed in the walrus, and appears 
merely as a slight elevation in the bottom of the sylvian fissure. The 
submerged gyre formed by the postica fissure may easily be mistaken 
for a well-developed insula, as it has approximately a suitable location. 
Whether the submerged gvre later forms a closer relationship with the 
true insula, and is the precursor of the more complicated insula found 
in the higher forms, is a question that can not be answered here. 
Zichen? describes in the walrus a well-developed insula divided by fis- 
sures into three gyres. 

Supersylvian fissure. —This fissure arches around the distal end of 
the sylvian in the usual way. Its frontal portion—the presupersyl- 
viun—passes close to the sylvian, converging gradually until near the 
base of the sylvian the presupersylvian becomes a submerged fissure, 
cropping out later to a slight extent upon the ventral surface. There 
is no evidence of a shallow or vadum indicating a separation of the 
presupersylvian and the supersylvian proper, as sometimes occurs in 
the fur seal. In Phoca the two fissures are entirely distinct and are 
without evidence even of a superficial connection. In the walrus the 
two fissures are continuous with each other, as in the dog and bear, 
and the differentiation is therefore an arbitrary one. 

Perhaps the most puzzling feature regarding the fissures of this 
specimen of the walrus brain is the relationship of the supersylvian 
with the postsupersylvian. The conditions appear very much as in 
the brain of the sea lion (Zalophus). The apparent postsupersylvian 
is four times as far removed from the sylvian as is the presupersylvian. 
In this wide area between the sylvian and postsupersylvian Zalophus 
shows a few minor fissures extending horizontally. In the walrus 
there are also minor fissures present in this area but also a fairly well- 
developed fissure nearly vertical in its direction, almost connecting 
with the supersylvian on the right hemicerebrum, but totally discon- 
nected on the left hemicerebrum. This vertical fissure seems to be too 
well developed to be classed with the minor fissures and its position 
and relations suggest the possibility of its being a poorly developed 


«Fish, The Brain of the Fur Seal ( Callorhinus ursinus), Report of the Fur Seal 
Investigation, 1896-97, pt. 3, pp. 21-40. 
> Anatomischer Anzeiger, V, 1890, pp. 692-709. 
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and disconnected postsupersylvian fissure. In the cat there is usually 
a disconnection between the supersylvian and postsupersylvian, and 
occasionally this disconnection is seen in Callorhinus and Monachus. 
On the other hand, the vertical fissure is much shallower than the 
supersylvian, and the latter is continuous with a deep and well- 
developed fissure apparently corresponding with the postsupersylvian 
of the sea lion, Phoca, bear, and dog. 

The matter is further complicated by the fact that if this be regarded 
as the postsupersylvian, it is longer than usual, since it passes down 
from the lateral surface and appears upon the ventral aspect, and lies, 
in part, in the situation generally occupied by the ectolateral fissure. 
The ectolateral generally occupies a position between the postsuper- 
sylvian and lateral fissures; sometimes it connects with the lateral, but 
rarely with the postsupersylvian, although such a connection was once 
observed by me on the hemicerebrum of a young fur seal. The exam- 
ination of a number of brains shows that the ectolateral is a more 
variable and inconstant fissure than the postsupersylvian, and in the 
present specimen of the walrus brain it seems safer to infer that the 
postsupersylvian and ectolateral have run together to form a long 
and continuous fissure and that the vertical fissure above mentioned is 
an unusually well-developed minor fissure. In the sea lion, where this 
region is so similar to that of the walrus, the postsupersylvian is a 
shorter fissure and is entirely disconnected from the ectolateral. 

The sylvian gyre is that arch-like portion of the cortex around the 
sylvian fissure included within the boundary line formed by the super- 
sylvian and pre- and post-supersylvian fissures. The cephalic limb of 
the gyre is narrow and completely submerged in the ventral third of 
the sylvian fissure. The caudal limb has a much greater area, being 
easily four times as wide as the cephalic. A few minor fissures branch 
out from the sylvian into this frontal limb. The caudal limb has a 
greater number of these fissures, and one in particular is developed to 
such an extent as to suggest the possibility of its representing the 
postsupersylvian. 

Lateral fissure.—This fissure is unequally developed on the two 
hemicerebrums. The well-defined arch which it forms in some car- 
nivorous and seal brains is not well represented in the walrus. On 
the left hemicerebrum it is apparently an interrupted fissure; a pli de 
passage or fold of cortex separates it a little in front of the level of 
the sylvian. From this point on it arches forward and downward. 
Caudally it does not extend beyond the level of the caudal end of the 
supersylvian. On the right hemicerebrum, instead of arching in a 

‘audal direction it extends toward and nearly reaches the mesal surface. 
A short fissure having the direction the lateral should take is separated 
from the lateral proper by a narrow pli de passage. The lateral 
fissure of the sea lion accords quite closely with that of the walrus, in 
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that its cephalic portion is much better developed than the caudal. 
In Ursus, Callorhinus, Phoca, and Monachus, on the other hand, the 
lateral is the longest fissure of the brain. 

Ansate jissure.—No distinct line of separation exists in the walrus 
between the ansate and the lateral, and the separation into individual 
fissures is therefore an arbitrary one. A like condition exists in the 
sea lion, bear, and dog. In Phoca, Callorhinus, Monachus, and the 
cat some differentiation exists. 

Coronal fissure.—In the left hemicerebrum of the walrus there is 
no line of demarcation between the coronal, ansate, and lateral fissures, 
and the three together appear as a long, continuous fissure reaching 
over upon the ventral aspect. On the right hemicerebrum the coronal 
is an independent fissure, being separated from the ansate by a p/i de 
passage or isthmus 6 millimeters in width. On each hemisphere the 
extent of the coronal upon the ventral aspect is quite remarkable. 
It reaches nearly to the rhinal fissure just in front of the sylvian. 
In the bear and sea lion the relation of the coronal, ansate, and lateral 
fissures is quite similar to that of the walrus. 

Supersylvian gyre.—This gyre surrounds the sylvian gyre and is 
bounded on the one side by the supersylvian and pre- and post- 
supersylvian fissures; on the other side by the coronal, ansate, and 
lateral fissures, and caudo-ventrally by a fissure which corresponds, in 
position, to the medilateral fissure. The frontal and dorsal portions 
of this gyre are well developed, averaging 30 millimeters in width. 
Numerous minor fissures, having a direetion, in general, perpendicu- 
lar to the boundary fissures, break up the supersylvian gyre into a 
number of secondary gyres. The caudal limb of the supersylvian 
tapers until it reaches a width of only about 20 millimeters, this con- 
dition probably being due to the extraordinary width (40 millimeters) 
of the sylvian gyre in this region. 

Ectolateral fissure.—This fissure has already been discussed in con- 
nection with the postsupersylvian fissure. In the allied forms studied 
the ectolateral may or may not extend over to the ventral surface 
of the brain. It may or may not connect either with the lateral or 
postsupersylvian, or lie between the two fissures. The fact that the 
postsupersylvian does not as a rule reach to any extent upon the 
ventral aspect makes it seem probable that if the ectolateral is at all 
represented upon the walrus brain it has fused with the postsuper- 
sylvian. On the left hemicerebrum it reaches nearly to the post- 
rhinal fissure. On the right hemicerebrum it is shorter and a minor 
fissure intervenes. 

Medilateral fissure.—In some forms the name is particularly appro- 
priate if it has any connection with the relation of the fissure to the 
median and lateral aspects of the hemicerebrum. Its situation is 

never very far from the edge or margin separating these two aspects. 
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In some cases it lies exactly along this margin (Monachus); in other 
sases it lies partly upon the lateral and partly upon the mesal surface 
(Callorhinus), or, as in Zalophus, it may be better seen upon the 
mesal aspect. In the walrus it is better seen upon the lateral aspect. 
On the left hemicerebrum it arches forward to the vertex, but does 
not quite reach the mesal margin. At this point another fissure 55 
millimeters in length continues forward from the mesal margin in the 
same direction that the medilateral would take if it were longer. The 
inference is that it is properly a portion of the medilateral cut off by 
a narrow isthmus of the cortex. 

Another fissure, 70 millimeters in length, separated (from the fissure 
just described) by an isthmus 13 millimeters, continues forward and 
downward upon the mesal aspect as far as the cruciate fissure, and has 
a slight superficial connection with it. The appearances indicate that 
the medilateral on the left hemicerebrum is divided into three por- 
tions—the caudal portion, 90 millimeters long, located on the lateral 
surface; the middle portion, 55 millimeters, lying in the margin between 
the mesal and lateral surfaces; and the cephalic portion, 70 millimeters 
long, lying entirely upon the mesal aspect. On the right hemicere- 
brum the medilateral lies upon the dorso-lateral aspect and begins far 
down on the caudal portion of the hemicerebrum, arching upward and 
forward as far as the vertex. It lies very close to the meso-lateral 
margin but recedes from it gradually until the vertex is reached. It 
is interrupted at this point by a cortical isthmus 5 millimeters wide. 
The cephalic portion of the fissure begins a little mesal to the termi- 
nation of the caudal portion. As it arches forward and downward it 
recedes from the mesal margin and extends to a point « little beyond 
the cruciate. Turner“ figures the medilateral upon the lateral aspect 
of both hemicerebrums of the walrus as a long uninterrupted fissure, 
quite close to the mesal margin caudally but receding from it as it 
arches downward and forward. In my specimen the medilateral is 
divided into two portions onthe right hemicerebrum, both lying on the 
dorsolateral surface. On the left hemicerebrum it is divided into three 
portions and the frontal portion lies upon the mesal surface. If it 
were a continuous fissure it would be by far the longest fissure of the 
brain. 

Cruciate fissure.—This fissure just cuts through the mesal margin 
and extends only 12 millimeters upon the frontal portion of the lateral 
surface. On the left hemicerebrum there is a postcruciate fissure, 
triradiate in form, represented. The precruciate is not well repre- 
sented except by a short fissure lying in the mesal margin, which 
fuses into the cruciate. On the right hemicerebrum the postcruciate 
is not represented as a distinct fissure. It may have become fused 


«Report on the seals collected during the voyage of H. M. 8S. Challenger, in the 
years 1873-1876, Zoology, XX VI, 1888, pp. 89-134. 
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with the medilateral, which at this point has a superficial connection 
with the cruciate. There is no distinct evidence of a precruciate 
upon this hemicerebrum. On this account there is no area that may be 
correlated in any way with the ‘* Ursine Lozenge” thought by Mivart 
to be of considerable importance in showing a relationship between 
the seals and the carnivora. In the walrus the cruciate area is quite 
similar to that of Phoca. In Monachus a slight or rudimentary 
‘Ursine Lozenge” may be detected. In Ursus, Callorhinus, and 
Zalophus the ‘‘ lozenge” is well developed: The sigmoid gyre sur- 
rounds the frontal portion of the cruciate fissure. 

Superorbital fissure.—This fissure occupies the usual position upon 
the ventro-lateral surface of the frontal portion of the brain. On the 
left hemicerebrum it is about 50 millimeters in length. It arises near 
the rhinal fissure not far from the base of the olfactory peduncle. It 
curves laterally and then back again toward the mesal aspect so that 
its termination is covered by the olfactory bulb. At the lower third 
of its course it gives off a short and very superficial lateral branch. 
On the right hemicerebrum the fissure is very similar to that on the 
left, except that the lateral branch is much smaller. 

Lateral gyre (Mediolateral convolution of Turner).—In the pres- 
ent specimen this gyre is not well represented upon the caudal portion 
of the brain. The short length of the lateral fissure brings about the 
unusual condition of having the mediolateral fissure form a portion of 
the boundary of the supersylvian gyre. In this case, therefore, the 
medilateral gyre begins well up toward the vertex in a tapering 
manner and gradually becomes wider as it arches toward the frontal 
portion of the brain, attaining a width of from 30 to 40 millimeters in 
its widest parts. Like the supersylvian gyre, it contains a number of 
minor fissures. 

Marginal or sagittal gyre.—On the left hemicerebrum this is a very 
narrow gyre and is represented only on the caudal portion. It dis- 
appears at the vertex. This disappearance is due to the fact that the 
frontal portion of the interrupted medilateral fissure lies upon the 
mesal aspect. Two or three traces of minor fissures appear in the left 
saggittal gyre. On the right hemicerebrum the gyre has a fair width 
in its caudal portion, but becomes narrower, until at the vertex it 
almost disappears, but it gradually widens again until in the frontal 
portion it attains the width of 17 millimeters. On this hemicerebrum 
there are a number of quite well-developed minor fissures present, 
which in almost every instance extend over upon the mesal surface. 

Pre and post sylvian areas.—The post sylvian region comprises the 
unusually wide caudal limb of the sylvian gyre, the supersylvian gyre, 
and the narrow marginal (or sagittal) gyre. The presylvian region 
includes the very narrow frontal limb of the sylvian gyre, and the 
wide frontal limbs of the supersylvian and medilateral gyres. On the 

Proc. N. M. vol. xxvi—02——46 
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right hemicerebrum the marginal gyre should be included. The pre- 
sylvian has a greater area than the postsylvian region. The former is 
made up mostly of the medilateral and supersylvian gyres and the 
latter by the sylvian and supersylvian gyres. 


MESAL ASPECT. 


TTippocampal fissure.—This oceupies the usual position. It is seen 
arching from the splenium of the callosum around the optic thalamus 
to the tip of the pyriform or temporal lobe. 

Callosal fissure.—As its name indicates, it is closely related to the 
callosum. It separates the callosum from the adjacent cortex. It is 
deepest in the region of the splenium and gradually grows shallower 
until as it curves around the genu it becomes flush with the surface. 
On the right hemicerebrum it diverges somewhat from the genu of 
the callosum. 

Splenial fissure.—This fissure is well developed in the walrus and 
occupies the usual position upon the tentorial surface of the brain. — It 
arches upward and forward, curving around the splenium on the mesal 
surface. On the right hemicerebrum it is a continuous fissure and 
extends as far as the frontal portion of the callosum; it then extends 
upward almost vertically nearly to the dorsal margin of the hemicere- 
brum. On the left hemicerebrum the fissure is interrupted. Its ten- 
torial portion stops at the level of the splenium. The mesal portion 
begins as two small superficial fissures converging in a fork-like man- 
ner to form the mesal splenial proper. At the level of the genu it 
terminates in a fork, the lower branch passing nearly to the frontal 
margin of the hemicerebrum. In neither case did the splenial con- 
nect with the cruciate, as described by Turner in his specimens. On 
the right hemicerebrum there was a slight indication of a superficial 
connection, but a submerged gyre or buttress shut off any free 
communication. 

Hippocampal gyre.—This gyre lies upon the tentorial surface of the 
brain. It forms the most of the mesal portion of the pyriform or hip- 
pocampal lobe. It takes the same general direction as the hippocampal 
fissure (which forms its cephalic or inner boundary), arching upward 
to the level of the splenium. Its caudal boundary is formed by the 
tentorial portion of the splenial fissure. The hippocampal gyre aver- 
ages 15 millimeters in width and possesses a few minor fissures, which 
in the main are offshoots from the splenial and have a horizontal direc- 
tion. On the left hemicerebrum, lying in the hippocampal gyre just 
caudal to the splenium, is a very shallow suleus corresponding in posi- 
tion to the fissura sublimica of Kiikenthal. It is not noticeable upon 
the right hemicerebrum. 

Callosal gyre.—This, as the name indicates, lies just dorsal to the 
callosum. It is a narrow gyre and its average width is about 10 mulli- 
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meters. Only one or two faint traces of minor fissures are evident. 
It is the simplest gyre of the brain and is continuous with the hippo- 
campal gyre around the splenium of the callosum. 

Presplenial fissure.—This fissure is not well represented on either 
hemicerebrum of the walrus. On the right hemicerebrum a shallow 
and short vertical fissure may indicate it. On the left hemicerebrum 
the only representative of it would be the upper branch of the frontal 
portion of the splenial. Neither Turner nor Ziehen figures or describes 
its presence. The fissura sublimica anterior is not shown at all unless, 
as in Kiikenthal’s diagram, it is confused with the cruciate. 

Postsplenial fissure.-—In Phoca and Callorhinus the tentorial portion 
of the splenial terminates in a bifurcation, the caudal horizontal branch 
of which is called the post splenial. This is not the case in my speci- 
men of the walrus brain. Respecting this region in the walrus, Turner 
Says: 

Behind and below the end of the specimen the splenial fissure gave off a postero- 
horizontal fissure, which, running horizontally backward, extended almost to the 
posterior border of the hemisphere. * * * The post-splenial fissure of Krueg 
was situated behind the ascending part of the splenial fissure and ran backward and 
upward nearly to the posterior border of the hemisphere below the postero-horizontal 
fissure. It was separated from the splenial fissure by the splenial convolution, which 
is consequently bounded in front by the splenial and behind by the post-splenial 
fissure. 

On the left hemicerebrum of my specimen there is a small fissure 
15 millimeters in length which corresponds in position to the postero- 
horizontal of Turner. On the right hemicerebrum a mere spur 5 
millimeters long from the splenial represents it. 

With regard to the post splenial there is found on the right hemi- 
cerebrum a well-developed vertical fissure branching out of the splenial 
not far from its tentorial origin. This I regard as the post-splenial 
fissure, although its direction is vertical and not horizontal. On the 
left hemicerebrum there is no connection between the splenial and 
what I regard as the post splenial. The fissure is not so well devel- 
oped as that described by Turner, unless in my specimen it is an inter- 
rupted fissure. An unnamed but well-developed fissure extending 
dorsally is separated from what I consider the post splenial by a cortical 
isthmus of only 4 millimeters’ width. The appearances suggest an 
interrupted fissure. Turner does not describe any connection between 
the post-splenial and splenial fissures, but calls the intervening space 
the spleniai convolution (gyre). 

Marginal fissure.—In Zalophus, Phoea, and Callorhinus this is a 
well-developed fissure lying between, and approximately parallel with, 
the splenial and medilateral fissures. It seems to correspond in many 
cases with the suprasplenial fissure of Krueg, and in some special cases 
with the combined post and supra splenial of the same author. In 
the walrus the marginal is not especially well developed. On both 
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hemicerebrums there is a fair-sized fissure occupying the proper loca- 
tion. The appearances are very suggestive of those in Monachus, 
where the fissure is relatively short and undeveloped and sometimes 
appears interrupted. On the left hemicerebrum where the splenial is 
interrupted there is a fissure dorsal to, and running parallel with, the 
‘allosal portion of the splenial. From its position the name supra- 
splenial would be very appropriate, although in some respects it differs 
from Krueg’s. On the right hemicerebrum it is not represented. 

Marginal gyre.—This, in general, refers to the cortical area lying 
between the splenial and medilateral fissures, and would therefore 
include, in the walrus, the dorsal margin of the hemicerebrum, on 
account of the extended development, of the medilateral fissure. 
What I have described as the marginal fissure lies within this gyre. 
and the name therefore seems appropriate. 

Collateral fissure.—This fissure appears upon the tentorial surface, 
and is perhaps best seen on the ventral or mesal aspect. Its form is 
somewhat arched, and it lies ventrally to the origin of the splenial. 
It begins not far from the hippocampal, and its termination caudally 
is usually more or less closely associated with either the lateral or 
medilateral fissure, so that in some cases, at least, it may appear upon 
the ventro-lateral aspect of the hemicerebrum. 

Genual fissure.—This is commonly a shallow fissure, lying in front 
of and is more or less closely associated with the genu of the callosum, 
from which fact it takes its name. It is found in both hemicerebrums 
of the walrus. On the left it has a short frontal branch which con- 
nects superficially with an unnamed minor fissure. On the right hemi- 
cerebrum it is farther removed from the genu, and ventrally it fuses 
with the rostral fissure. 

Rostral fissure.—This is also a shallow fissure and lies nearer to the 
frontal margin of the hemicerebrum. On the left it is a straight tis- 
sure 30 millimeters long. On the right hemicerebrum it is of the 
same length, and its dorsal end reaches the margin. On account of 
the convergence of the rostral and genual fissures the basal or ventral 
third represents a combination of these two fissures. 

The lateral ventricle (paracoele).—On removing the dorsal portion of 
the hemicerebrum just dorsal to the callosum the lateral ventricle is 
revealed. The cavity dips cephalo-ventrad, ending blindly, to form the 
precornu; it also dips caudo-latero-ventrad to form the medicornu. 
The striatum (caudate nucleus) is a convex and well-defined body 
forming the most of the floor and lateral side of the precornu. Paral- 
lel with the oblique caudal margin of the striatum is the fimbrial mar- 
gin of the hippocamp, which, extending down into the medicornu, 
forms with the hippocamp the floor of this cavity. Between these 
two margins (striatum and fimbria)—the rima (great transverse fissure), 
the choroid (para) plexus—a continuation of the velum enters the floor 
of the medicornu. The rima is narrow and the thalamus does not 
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appear at all in the floor of the ventricle. A slight caudal projection 
of the cavity, at the beginning of the medicornu, extending just 
beyond the level of the splenial fissure, represents the postcornu. In 
his dissection of the walrus brain, Turner shows no indication of a 
postcornu, but in the text he states: ‘‘ Where the cavity of the ven- 
tricle curved downward and outward into the horn, an indication of a 
recess was seen in its posterior horn, but it did not amount to a cornu 
and there was no elevation which could be called a hippocampus minor.” 
In Ursus there is no postcornu. In Callorhinus a slightcaudal spur of 
the cavity indicates its position. Zalophus was not examined in this 
region. In Monachus there is a fairly well-developed postcornu. 
Murie describes a well-developed postcornu in the Manatee and Otaria, 
and in both a well-developed hippocampus minor or calear. In Phoca 
vitulina the postcornu is relatively large, and the hippocampus minor 
is well developed, being correlated with the splenial fissure and making 
of it, for a portion of its course at least, a total fissure. 

Terminology.—A difficulty of some importance is the selection of 
the terms to be employed in the description of the fissures and gyres, 
particularly in the brain of the Pinnipedia, where the literature is not 
especially abundant. The literature on the carnivorous brain is more 
extensive, but as many authors have employed terms of their own 
without reference to the nomenclature used by others, some confusion 
has naturally resulted. It has therefore seemed best in the present 
case not to follow the terminology of any one author, but to use those 
terms which, by their special fitness, seemed most appropriate. On 
this account the priority of terms has not been especially considered, 
for in some cases later investigations have shown that some of the 
earlier terms were not the best to use in considering the homologies 
between the various forms. 

Some of the more common synonyms of the names of the various 
fissures used in this article are as follows: The supersylvian is very 
commonly called the suprasylvian. Turner and Gratiolet have appar- 
ently confused this fissure with the lateral in Phoca. I have preferred 
the term postsupersylvian, as used by Krueg, Turner, and others, to 
postsylvian, as recommended by Owen and Wilder. The term pre- 
supersylvian has been introduced to apply to what is commonly 
described as the anterior or frontal portion of the supersylvian or the 
ectosylvia antica of Ziehen. The superorbital of Flower and Wilder 
is preferred to the intraorbital of Turner and Langley. This fissure has 
also been designated as the presylvian by Krueg and others. The 
term presylvian has also been applied by some writers to describe what 
commonly appears to be the coronal fissure. Cruciate is retained, as is 
done by most writers, although frontal fissure is the term originally 
suggested by Owen. I have also employed the term marginal fissure, 
as used by Owen and Wilder, instead of suprasplenial, as used by Krueg 
and Turner. 
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SUMMARY. 


After obliterating the numerous minor fissures and the branches of 
the principal fissures from the cerebrum of the walrus there is left a 
very good fissural pattern resembling, in general, the typical arrange- 
ment of the fissures in the brain of carnivorous animals. As in the 
cat, dog, and bear, the presylvian area is greater in length than the 
postsylvian. In the sea lion the two areas are about equal. In Mon- 
achus, Callorhinus, and Phoca the postsylvian area is longer than the 
presylvian. 

The epiphysis is very highly developed in the walrus, and inthe seals 
it is much better developed than in carnivora. The olfactory bulbs 
and peduncles resemble those of the seals and do not attain as relatively 
great development as in carnivora. The postrhinal resembles the con- 
ditions in Zalophus, Callorhinus, and Monachus. The fissure postica 
resembles that of Ursus, Zalophus, Callorhinus, and Phoca. The 
supersylvian resembles that of the dog and bear. The postsupersyl- 
vian is correlated more closely with that of Zalophus than in any of 
the other forms studied. The ectolateral, by fusing with the post- 
superylvian, differs from any of the other forms. The lateral fissure 
corresponds with Zalophus in that it is relatively short. The ansate 
fissure resembles the condition found in Zalophus, Ursus, and Canis. 
The coronal is quite similar to that in Ursus and Zalophus. The 
medilateral differs from that of the other forms in that it is interrupted; 
if considered as a continuous fissure it would be the longest fissure of 
the brain. The cruciate resembles the conditions found in Phoca and 
Monachus. The splenial accords more closely with the conditions 
found in Zalophus and Monachus. The marginal fissure resembles 
that of Monachus; it is not especially well developed. The develop- 
ment of the postcornu suggests a condition between that found in 
Callorhinus on the one hand and Monachus on the other. 

As a matter of convenience, a table of the more important regions 
in the representatives of the different groups examined is herewith 


appended: 


No. Region. | Ursus. Callorhinus, | Zalophus. Rosmarus. Monachus. Phoca. 
| 
| 
1 | Subfissure | Present..... Present..... Present..... Present..... Not very Present. 
postica(?).| distinct. 
2 | Postrhinal... Continua- Connects Connects’ Connects Mere trace, Continua 
tion of with pos- with pos- with pos- very su tion of rhi 
| rhinal, tica. tica. tica. pe rficial, nal. 
excep connec- 
| tionally tion with 
postica. postica. 
3| Presuper- | Continuous Sometimes | Continuous. Continuous.) Continuous. Disconnect- 
sylvian. with su- discon- ed. 
persyl- nected. 
vian. 
4 | Postsuper- | Continuous Mayormay | Continuous.’ Continuous., Mayormay Usually con- 
sylvian. with su- not becon- not becon- tinuous. 
persyl- tinuous. | tinuous. 


vian. | 
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No. Region. Ursus. Callorhinus.| Zalophus. Rosmayus. | Monachus. Phoca. 

5  Precruciate., Mostly dor- | Dorsal......; Dorsal......; Presence | Mesal and | Not clearly 

sal. doubtful. dorsal. shown. 

6 Cruciate....| Dorsal...... Dorsal ...... Dorsal ...| Mesal and | Mesal and = Mesal and 
dorsal. dorsal. dorsal. 

7  Posteruciate| Present..... Present ..... Present..... Sometimes | Rudimen- Present. 

| not dis- tary. 
tinct. 

8 Medilateral.| Present..... Present.....| Present...... Long and Present..... A series of 
discon- small dis- 
nected. connected 

fissures. 

9 Marginal ...| Absent ...... Present... Present ... Present..... Short,inter- Present 

rupted 
fissures 

10 Collateral ..| Absent .. Present..... Rudimen Present.....| Present..... Present. 

tary. 

ll Minor fis- | Rare --, Quite nu- Not many... Numerous.. Quite nu- Quite nu- 
sures. merous merous. merous, 

12| “Ursine/| Present..... Present..... Present . Notdistinet., Small...... Absent. 
Lozenge.”’ 

13 Posteornu ..|; Absent .....; Rudimen P) Small. Fair size.... Large. 

tary. 

14'Calcar.| Absent ..... Absent ..... (? Absent ..... Indistinct .. Very dis 
(Hippo- tinet. 
campus 
minor.) 

15 Insula... a Slight ......| Slight --| Slight ..... Slight ...... Slight. 

16 Pre and) Presylvian Postsylvian The two. Presylvian | Postsylvian | Postsylvian 
post sylvi- area lon- longer. areas ap- area lon- longer. longer. 
an areas. ger. proxi ger. 

mately | 
equal. 
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brain of the Carnivora and Pinnipedia, consult the work of Flatau and 
Jacobsohn or Turner’s Challenger Report. 
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EXPLANATION OF PLATES. 


= Ansate fissure. ml. Medilateral fissure. 
= Callosum. per Postcruciate fissure. 
= Callosal gyre. ph. Postero-horizontal fissure. 
= Callosal fissure. prspl. Presplenial fissure. 
= Collateral fissure. pres. Presupersylvian fissure. 
= Coronal fissure. pspl. Postsplenial fissure. 
= Cruciate fissure. pss. = Postsupersylvian fissure. 
el. = Ectolateral fissure. r. Rostral fissure. 
g- = Genual fissure. 80. = Superorbital fissure. 
h. = Hippocampal fissure. spl. = Splenial fissure. 
h. g. |= Hippocampal gyre. syl. = Sylvian fissure. 
l. = Lateral fissure. 88. Supersylvian fissure. 
= Sylvian gyre. 
= Supersylvian gyre. 


l. g. = Lateral gyre. syl. g. 
marg. = Marginal fissure. 88. g. 
m.g. = Marginal gyre. 


Puate XXVIII. 
Fig. 1. Lateral aspect of the left hemicerebrum of Rosmarus rosmarus. The various 


fissures were sounded and the numbers represent the depth in millimeters of the fis- 
sure at that point. 


Fig. 2. Lateral aspect of the right hemicerebrum of Rosmarus rosmarus. The num- 
bers represent the sounding of the fissures as in fig. 1. 


PLATE X XIX. 


Fig. 3. Mesal aspect of the left hemicerebrum of Rosmarus rosmarus. 
Fig. 4. Mesal aspect of the right hemicerebrum of Rosmarus rosmarus. 





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXVI PL. XXVIII 


LATERAL ASPECT OF BRAIN OF WALRUS. 


FOR EXPLANATION OF PLATE SEE PAGE 688. 
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MESAL ASPECT OF BRAIN OF WALRUS. 





FOR EXPLANATION OF PLATE SEE PAGE 688. 













































DESCRIPTION OF A NEW SPECIES 


JAPAN. 


OF SCULPIN FROM 


By Davip Starr Jorpan and Epwin CHapIn Starks, 
Of the Leland Stanford Junior University. 


In the present paper is given a description of a new species of 
Sculpin belonging to the genus Cottunculus, dredged by the U. §. 
Fish Commission steamer A/atross in Japan. 


COTTUNCULUS BREPHOCEPHALUS Jordan and Starks, new species. 


Head 24 in length without caudal; depth 3}. Dorsal VI-16; anal 
12. Eye 44 in head; maxillary 24. 

Head considerably wider than deep, flat on top; the nape somewhat 
produced, the rostral region evenly rounded; jaws equal or the lower 
very slightly included; maxillary reaching to below middle of eye; 
rather sharp villiform teeth in moderate bands on jaws and vomer; 
the bands of equal width on premaxillaries and mandible, wider in 
front than at sides; vomerine patches small, narrower than those on 
jaws, and having a wider interval between than that between pre- 
maxillary bands. Interorbital space wide and flat; between iris 24 
in head, the bone only half as wide. Nostrils ending in short tubes, 
the anterior separated from the posterior a distance equal to half the 
length of eye. Head without spines; a pair of very slight tubercles 
may be felt between eyes and one on upper part of preopercle, but 
the occipital, the suborbital, the preopercle, and the other spines as 


rr 


possessed by Cottunculus microps and C. thompsoni are entirely 
absent. 

Origin of dorsal directly above upper end of gill-opening, the 
length of the fourth spine 44 in head, the rays toward the posterior 
end the longest, 24 in head, the tips of the last rays, when fin is 
depressed, reach to the rudimentary caudal rays, or slightly beyond 
the tips of anal rays. Origin of anal midway between tip of lower jaw 
and anterior third of caudal rays, its posterior or longest rays a little 
shorter than those of dorsal. Pectoral reaching to above base of fourth 
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anal ray, its upper 6 rays branched, its lower (14) rays simple. Length 
of ventrals 23 in head. Caudal truncate, rounded at its outer corners. 
Skin entirely smooth. 

Color in spirits: Back and dorsal dusky, with fine blackish points 
surrounding light spots; under parts and lower fins without color, 
probably pinkish or red in life; a row of 6 or 7 large light spots along 
side from opercle flap to base of middle caudal rays; light clouded 





COTTUNCULUS BREPHOCEPHALUS. 


areas above and on dorsal; a dusky band extending downward an« 
backward from eye, and some dusky, irregular spots on opercle; top 
of head colorless; caudal crossed by a broad band of dusky, the tip 
colorless. Peritoneum black; inside of gill-covers white. 

This species may be known by the absence of blunt spines and by 
the coloration. 

The type was dredged by the U.S. Fish Commision steamer A/batross 
in Suruga Bay in 94 fathoms, Station 3704. It is 13 cm. in length, 
and bears the number 50591, U.S.N.M. 
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ON THE IDENTIFICATION OF A SPECIES OF EUCALYPTUS 
FROM THE PHILIPPINES. 


By JoseEpH Henry MAIDEN, 


Government Botanist of New South Wales and Director of the Botanic Gardens, Sydney. 


In the Botany of the United States Exploring Expedition during 
the years 1838-1842, under the command of Charles Wilkes, U. S. 
Navy,® there is given’ an account of a plant found near Caldera, 
Mindanao, one of the Philippine Islands. Leaves and fruits were 
available, and Asa Gray says, ‘*I thus record the plant under the name 
Eucalyptus multifiora Rich, given by Mr. Rich¢ in the collection.” 

Bentham refers? to this specimen in the following words: 


A fifth species of Eucalyptus from a still more distant region, Mindanao, one of the 
Philippine Islands, is described by A. Gray in the Botany of the American Explor- 
ing Expedition, ¢ under the name of E. multiflora Rich, from a specimen in leaf, and 
with a panicle of old fruits from which the calyx limb and operculum, if any, are 
fallen away and the open capsules have lost all their seeds. The four-celled (not 
three-celled) capsule is the only character leading us to suppose that it may be a 
Eucalyptus rather than a Tristania or a Metrosideros. No mention of it occurs in 
Blanco’s Flora. 

It will thus be seen that the very identity of the genus of this plant 
was doubted by an eminent authority. 

A short time ago, through the kindness of the Secretary of the Smith- 
sonian Institution, Washington, D. C., I was able to examine Gray’s 
specimen. It is No. 25483 of the U. S. National Herbarium, and as 
it turns out to be identical with Aucalyptus naudiniana ¥F. v. Miller, 
E. multifora Rich, must fall because the name is preoccupied (£. 
multiflora Poiret, probably a synonym of £. p//udarés Smith)./ 


«Phanerogamia by Asa Gray, I, 1854. 

» Page 554. 

‘William Rich, botanist of the U.S. ship Relief. In Captain Wilkes’ narrative 
Mr. Rich’s name is given as one who made an excursion from Manila, and he 
speaks of ‘‘our botanical gentlemen botanizing in the forests of Mindanao.”’ 

“Journ. Linn. Soc. (Botany), X, p. 143. 

¢ Page 554. 

See DC. Prod., III, p. 217, under FE. persicifolia Lodd. 


PROCEEDINGS U. S. NATIONAL Museum, VoL. XXVI—No. 1327. 
691 


PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVI. 


There are so few Eucalypti found outside Australia that the question 
of the identity of one found beyond the limits of that continent is of 
interest, and the occurrence of the genus in the Philippines is now set 
at rest and doubtless its range in that group will be ascertained by 
American botanists. 

E. naudiniana ¥. y. Miller is so little known that the following 
notes in regard to it may be acceptable. It was described by Miiller 
in the Australasian Journal of Pharmacy,“ under the title of 
Description of a hitherto unrecorded speciesof Eucalyptus from New 
Britain. New Britain is of course now a German possession under 
the name of Bismarck Archipelago. 

A correspondent in that group writes to me: 

Eucalyptus naudiniana is common in New Pommern, though not in the Ralum 
district, where I live. It grows especially on the rivers, from the coast to the moun- 
tains, and is so common in the forests that two sawmills have been started especially 


for this timber. The timber is not so hard as the Australian Eucalyptus but still a 
good, useful timber. 


I know of no locality for the species other than that indicated in this 
paper. 


«July, 1886. 





SUPPLEMENTARY NOTE ON BLEEKERIA MITSUKURIL, 
AND ON CERTAIN JAPANESE FISHES. 


By Davip STarR JORDAN, 


President of the Leland Stanford Junior University. 


In the present paper are given a few notes supplementary to different 
papers on Japanese fishes recently published in these Proceedings. 


EMBOLICHTHYS MITSUKURII (Jordan and Evermann). 


In Notes on a Collection of Fishes from the island of Formosa, in 
these proceedings, Jordan and Evermann have described a new species 
of Ammodytoid fish from Giran, Formosa, under the name of Bleek- 


ASS 


Fic. 1.—EMBOLICHTHYS MITSUKURIL. 


eria mitsukurii. This species differs from the type of Bleekeria in 
having ventral fins. These are small, jugular in position, and com- 
posed of a short spine and three slender rays. There sre 115 scales 
in a horizontal series. The presence of ventrals may define a distinct 
genus, Embolichthys Jordan and Evermann, of which Bleekeria mitsu- 
kurii is the type. The presence in this species of jugular ventral fins 
with the rays fewer than I, 5, shows that the Ammodytidx have no 
affinity with the Percesoces, nor with the extinct family of Cobitopsid. 
Their place must be near the Op//diidx, as supposed by earlier and 
some recent writers. 


@ Proc. U. 8. Nat. Mus., XXV, 1902, p. 333. 


Proc. N. M. vol. xxvi—02 47 
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ZEN ITEA (Jordan and Fowler). 


In the review of the Chetodontidx and related families of fishes 
found in the waters of Japan by Messrs. Jordan and Fowler,’ a new 
species of Zeidx is described from Suruga Bay, Japan, under the name 
of Cyttopsisitea. This species differs from the type of Cyttopsis (rosea) 


Fic. 2.—ZEN ITEA. 


in having the ventral rays 1, 9, and in having the breast flat and broad, 
imperfectly shielded. This is the type of a new genus, Zen Jordan, 
the species standing as Zen itea. 


HENIOCHUS DIPHREUTES. 


In the same paper? a Japanese fish from Wakanoura and Nagasaki 
is described under the name of //eniochus macrolepidotus. From this 
well-known East Indian species, the Japanese form differs in having 
the posterior black band from soft dorsal to anal not extending for- 
ward to cover the anterior part of the anal fin. It seems to be a 
distinct species, which may receive the name of /Zentochus diphreutes 
Jordan. The type is No. 7247, Ichthyological Collections, Stanford 
University. The description of /Teniochus macrolepidotus Jordan and 
Fowler? applies to this species. The accounts given by Schlegel¢ and 

@Proc. U. 8. Nat. Mus., XX V, 1902, p. 519. 
bIdem, p. 542. 
¢ Fauna Japonica, Poiss., 1846, p. 82, pl. xutv, fig. L. 
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by Steindac vhner,* refer also to Heniochus diphre nutes. “Sehlegel’s speci- 
mens, like ours, came from Nagasaki; Steindachner’s came from 
Kochi, in Shikoku. Heniochus macrolepidotus has not been taken in 
Japan. 

The plate here given is drawn by Kako Morita. 


Fic. 3.—HENIOCHUS DIPHREUTES. 


TEUTHIS DUSSUMIERI. 


The specimens of 7euthis recorded from Nafa, Umesawa, and Misaki,’ 
under the name of Zeuthis argenteus, seem to belong to Teuthis dus- 
sumiert (Cuvier and Valenciennes). There are several Polynesian 
species closely related to this, and their synonymy is much complicated. 
The larval specimens from Hawaii, named Acanthurus argenteus by 
Quoy and Gaimard, may have belonged to any one of half a dozen 
species, although most resembling Zeuthis dussumieri. We have just 
such specimens from Hilo, and as we can not positively identify them 


@ Fische Japans, 1, 1883, p. 24. 
>Proc. U. 8. Nat. Mus., XX V, 1902, p. 553, 
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with one species rather than another, it is probable that argenteus 
should not be used for any species of Zeuthis. 


CHASMICHTHYS GULOSUS (Guichenot). 


The species of Goby described by Jordan and Snyder as Chasmias 
misakius® was earlier named Saccostoma gulosum by Sauvage.” It was 
then made the type of the genus Saccostoma. This name, as well as 
the first name suggested by us, Chasmias, is preoccupied, and the 
genus must retain the still later substitute name of Chasmichthys. 
The known species of the genus are Chasmichthys gulosus (misakius) 
and Chasmichthys dolichognathus. 


«Proc. U. S. Nat. Mus., XXIII, 1901, p. 761. 
’Guichenot MS., Bull. Soc. Philom., VI, 1882, p. 171; Japan. 
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THE USE OF THE NAME TORPEDO FOR THE ELECTRIC 
CATFISH. 


By Turopore GILL, 


Honora uy Associate in Zoology. 


In the Proceedings of the U. S. National Museum for 1895 (p. 161) 
the name Torpedo was revived for the electric catfish, generally known 
as Malapterurus electricus. This view has been adopted by several 
authors (Jordan, Evermann, etc.) and doubtless will be generally by 
those who adhere strictly to rules of priority. It has already been 
indicated that the application of the name to the electric rays by the 
ancients was secondary and not primary, and that the term was as 
applicable to the electric catfish as to the electric rays. 1 was not 
aware, however, that it had been so applied by any other than Forskal. 
Recently my attention was accidentally drawn to the fact that m 1843 

> Heckel had indicated that the catfish was mentioned under the name 
Torpedo by Athenzeus and Purchas. 

I have searched in vain in the Deipnosophiste of Athenzeus for any 
mention of the Torpedo or vap«y which could be referred to the elec- 
trical catfish. All the notices found (VII, c. 95; VII, ec. 120; VII, c. 140) 
relate to a sea fish, avowedly or in all probability. In an imperfect 
list of ‘*the chief fish found in the Nile” (VII, ¢. 92), only sixteen“ 

; species are named, but it is remarked that **there are also a great 

j number of others.” Unfortunately Heckel has given no reference to 

: the chapter of Athenzeus which led him to suppose that reference to the 
catfish was meant; his only citation (in the Abbildungen und Beschrei- 
bungen der Fische Syriens) under **Athenzus” is in a chronological 
summary of authors treating of Egyptian fishes, where, in a list of 
sixteen species (p. 218), the following reference is made: ** Torpedo. 
Malapterurus electricus Lacep.??” In the systematic list of species, 
under Malapterurus clectricus (p. 230), ** Torpedo Athenzus ?” is also 
named. 

€ 


| «This list 1s exclusive of species which Athenzeus had just before mentioned in the 
sf same chapter; that is, the Latos, different Coracini, and the Mwotx. Incidentally, it 
G may be added that Athenzeus says that the Latos ‘‘is like the fish called the Glanis, 


which is found in the Danube’’! The Coracini doubtless included the celebrated Bolti 
(Tilapia nilotica). 
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In Purchas His Pilgrimes, published in 1625, two notices of the 
electric catfish or Raad of the Nile appear. 

In the seventh booke Abyssinia, called then Abassia, is described, 
and a notice of Abassine animals is given (p. 1183). 


In thefe Riuers and Lakes is alfo found the Torpedo, which if any man hold in his 
hand, if it [tirre not, it doth produce no effect: but if it moue it felfe neuer [o little, 
it fo tormenteth the body of him which holds it, that his Arteries, Joints, Sinewes, & 
all his Members feele exceeding paine with a certaine numbneffe; and as foone as it 
is let go out of the hand, all that paine and numbneffe is alfo gone. The Superfti- 
tious Aba/fines beleeue that it is good to expell Deuils out of humane bodies, as if it 
did torment Spirits no leffe than men. They fay, if one of thefe aliue bee laid 
amongit dead Fifhes, if it there ftirre it felfe, it makes thofe which it toucheth to 
{tirre as if they were alive. There is great ftore of this kind in Nilus, in the furtheft 
parts of Goyama, where there is a Meere or Fenne without bottome, welling and 
admirably boyling forth waters continually, whence Nilus fpringeth. 


In the twelfth booke, in which the present country of Mozambique 
is described (p. 1545), the Torpedo is named in the margin, and the 
following notice of it appears: 


In the Riuer of Sofala is ftore of Fifh fat and sauorie, as Mullets, Needles, Dol- 
phins, &c. One ftrange fifh in qualitie is common in thofe Riuers, which the Portu- 
gals call Tremedor, and the Cafres, Thinta, of fuch nature that no man can take it in 
his hand while it is alive, for it filleth the hand and arme with paine, as if every ioint 
would go afunder; but being dead is as another fifh, and much efteemed for good 
meate. The Naturals fay, that the skin of this fifh is vfed to forceries. It is medic- 
inable againft the Cholick, rofted and ground to powder and drunke in Wine. The 
biggeft of them is two fpannes and halfe long, the skin blackifh, rough and thick. 


It is quite likely that Forskaél may have read these accounts, and 
thence been influenced in appropriating the name Torpedo as the 
generic designation of the fish in question. 
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A REVIEW OF THE CEPOLID.X OR BAND-FISHES OF 
JAPAN. 


By Davip Starr JorDAN and Henry W. Fow er. 
Of the Leland Stanford Junior University. 


In this paper is given a review of the species of Band-fishes or Cepo- 
lide known to inhabit the shores of Japan. The material studied is 
in the museum* of Leland Stanford Junior University and in the 
United States National Museum. It was chiefly collected by Messrs. 
Jordan and Snyder during the summer of 1900. 


Family CEPOLID.®. 
BAND-FISHES. 


Body very elongate, compressed, band-like, covered with small 
cycloid scales, lateral line obscure. Head obtuse; cleft of the mouth 
wide and oblique; teeth moderate on jaws only; eyes large, lateral; 
gill-openings wide, the membranes not united, free from the isthmus; 
gills 4; pseudobranchie present; branchiostegals 6; air-bladder large; 
pyloric ceca few. Skull wellossified. Dorsaland anal fins each very 
long, composed of slender rays, which are either simple or branched 
and more or less distinctly articulated; both fins more or less joined 
to the caudal; ventral fins thoracic, their rays 1, 5. 

Coasts of tropical Europe and Asia; shore fishes of a deep red color; 
a peculiar group, having something in common with the Ophidiide, 
but with the normal ventrals thoracic, in position of the ordinary 
percoid fishes. Its relations are perhaps nearer the Lati/idx than any 
other of the better known groups. 


a. Preopercle unarmed; dorsal rays more or less distinctly articulate, usually branched. 

Cepola, 1. 

aa. Preopercle with 4 to 8 blunt spinous teeth; dorsal rays indistinctly articulated, 

SG WUE sax csns ndodaceaddecciacnndagteteashuaneuenendes {canthocepola, 2. 
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1. CEPOLA Linnezeus. 
Cepola Linn xus, Syst. Nat., 12th ed., I, 1769, p. 445 (tznia). 


This genus includes the Cepolide which have the preopercle 
unarmed; dorsal rays rather distinctly articulate, and in typical species 
also distinctly branched. 

(cepola, a name unexplained, probably of Italian origin.) 


1. CEPOLA SCHLEGELI Bleeker. 
AKADASHI (RED WEASEL). 


Cepola krusensterni SCHLEGEL, Fauna Japonica, Poiss., 1845, pl. Lxx1, fig. 1; Naga- 
saki, not description.—Nystrom, Svensk, Ak. Handl., 1887, p. 39; Nagasaki. 

Cepola schlegeli BLEEKER, Nat. Tijds. Ned. Ind., 1854, Japan, p. 412; Kaminoseki; 
Verh. Bat. Gen., XX VI, 1854, Japan, p. 110; Act. Soe. Sci. Ind. Neerl., VI, 
1859, p. 256.—Gitnruer, Cat. Fish., III, 1861, p. 488.—SrermspacHner and Di- 
DERLEIN, Fische Japans, IV, 1887, p. 12; Tokyo, Kochi, Tango.—Isnikawa, 
Pre]. Cat., 1897, p. 32; Bingo.—Jorpan and Snyper, Check List, Fish, Japan, 
1901; p. 111. 


Head 10 in length; depth 12; D. more than 70; A. more than 60; 
P. 18; V. 1-5; scales more than 300; eye 3 in head; width of head 1% in 
height. Pectoral 1% to 1? in head. Body elongate, strongly com- 
pressed. Head obtusely convex, longer than high; snout half the 
length of the eye, profile convex; maxillary reaching below posterior 
part of eye, oblique; teeth in jaws uniserial, curved and conic; preo- 
percle without spines; opercle a little over 3 in head. Scales very 
small, present on opercles. Lateral line concurrent with back. Dor- 
sal, anal, and caudal continuous; pectoral rounded. 

Color, body and fins rosy; the membrane between premaxillary and 
maxillary with a black spot. 

Length 212 mm. Kaminoseki, in the sea. (Bleeker.) In young 
examples, the spines on the lower margin of the preoperculum are 
sharp and pointed, and the body is much shorter and deeper in com- 
parison with the length of the head. In most all of the specimens the 
dark spot hidden between the maxillary and intermaxillary is evident. 

No specimens were taken by us, although the species is said to be 
not rare in southern Japan. Our description is condensed from that 
of Dr. Bleeker, made from a specimen from Kaminoseki on the inland 
sea. 


2. ACANTHOCEPOLA Bleeker. 


Acanthocepola BirrKxer, Versl. Ak. Amsterd., VIII, 1874, p. 369 (krusensterni). 


This genus includes those Cepolid in which the preopercle is armed 
with 4 to 8 blunt spines. The dorsal rays are simple and indistinctly 
articulate. Color bright red. 

(axava, spine; cepola.) 
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a. Scales small, about 150 in a longitudinal series; D. 80, A. 76; no black dorsal spot, 
so far as known; preopercle with about 5 blunt spines; dorsal and anal fins 
SIE EEE DONOMNUN = on <0 ncdnck deccedascuacddududadwecusaal krusensterni, 2. 

aa. Seales minute, about 300 in a longitudinal series. Preopercle with about 7 blunt 

spines. D. 104; A. 105; a black spot in front of dorsal; dorsal not conspicu- 
ously margined with blackish; anal brown-edged ............-.-.--- limbata, 3. 


2. ACANTHOCEPOLA KRUSENSTERNI (Schlegel). 


SAKENOUWO (WINE-FISH); AKATACHIUWO (RED BLENNY); 
RINGUROTAIMATSU. 

Cepola krusensterni SCHLEGEL, Fauna Japonica, Poiss., 1845,¢ p. 130 (not figure) ; 
Nagasaki.—Bveeker, Verh. Bat. Gen., Ichth. Japan, X XV (1854), p. 39; 
Natursk. Tijds. Nederl. Ind., VI, 1854; p. 411; Verh. Bat. Gen., X XVI, 
Japan, 1854, p. 108; Act. Soc. Sc. Indo. Neerl., III, Japan, 1859, pl. un, fig. 
1.—GintHer, Cat. Fish., III, 1861, p. 488, Japan.—SremspacHNer and 
DépDERLEIN, Fische Japans, IV, 1887, p. 32; Tokyo.—Isaikawa, Prel. Cat., 
1897, p. 32 ; Wakayama, Nagasaki. 

Cepola hungta Ricnarpson, Ichth. China, 1846, p. 277; Canton. 

Head 113 in length; depth 13%; D. 80; A. 76; P. 1-17; V. 1-5; scales 
164, 28 in a vertical series in front. Body very elongate, compressed, 
and covered with cycloid scales, which are very small on the anterior 
part of the body. Head longer than deep, compressed; eye larger than 
the snout, in the front of the head above, 34 in the head and 14 in the 
maxillary; snout very bluntly rounded, with the lower jaw produced; 
mouth very oblique, superior, and the jaws each with a single series 
of strong teeth; lips moderately fleshy; maxillary extending to below 
the middle of the eye; interorbital space flattened, 14intheeye. Gill- 
opening large; the gill-rakers numerous, long, and slender; lowe 
margin of the preoperculum armed with five blunt and rather broad 
spines. Dorsal, caudal, and anal confluent, the origin of the former a 
little in advance of the posterior margin of the gill-opening; dorsal 
low, more or less equal in height; caudal produced into a filamentous 
point; the origin of the anal at the tips of the pectorals, and, like the 
dorsal, the fin low; pectorals in the lower half of the body behind the 
gill-opening and about 14 in the head; ventrals below, a trifle behind 
pectorals and nearly equal in length, but produced into a point. 

Color in spirits, almost uniform pale brown, the anal and caudal 
narrowly margined with blackish, with some spots a little deeper in 
color; no black spot on dorsal. In life bright cherry-red, with spots 
of rather deeper shade. 


“ According to Mr. Edgar R. Waite (in lit.), the dates of publication of the differ 
ent parts of the volume on Fishes of the Fauna Japonica are as follows: 
Decade I, pp. 1-20, 1842. 
Decades II-IV, pp. 21-72, 1843. 
Decades V-VI, pp. 73-112, 1844. 
Decades VII-IX, pp. 173-269, 1845. 
Decades X-XIV, pp. 173-269, 1846. 
Decade XV, pp. 270-324, 1850. 
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Length 20,5; inches. Here described from Nagasaki specimens. 

This species is common through Southern Japan, being far more 
abundant than Cepola schlegeli. Our specimens are from Tokyo, 
Misaki, Wakanoura, Onomichi, Nagasaki, Mogi, and Obama. 

(Named for the traveler, Krusenstern.) 


3. ACANTHOCEPOLA LIMBATA (Cuvier and Valenciennes). 


Cepola limbata Cuvrer and VALENCIENNES, Hist. Nat. Poiss., X, 1835, p. 402; 
Japan, after Krusenstern, pl. Lx, fig. 2 (dorsal and anal bordered with deep 
red; a small black spot on front of dorsal; sides of body with red points).— 
Ginruer, Cat. Fish, III, 1861, p. 489, copied.—Nystrom, Svensk, Vet. Handl., 
1887, p. 39; Nagasaki. (D. more than 80; head 9 in body.) 

Cepola marginata Cuvier and VALENCIENNES, Hist. Nat. Poiss., X, 1835, p. 402; 
Japan, after Krusenstern, pl. Lx, fig. 1 (brick red, dusted with dark points, fins 
bordered with brick red; dorsal spot black, smaller than in the preceding ).— 
Giéntuer, Cat. Fish, III, 1861, p. 489. Copied. 

Cepola mesoprion BLEEKER, Verh. Bat. Gen., XX VI, Japan, 1854, p. 109; Naga- 
saki.—Gintuer, Cat. Fish, ITI, 1861, p. 488. 

Acanthocepola mesoprion JORDAN and EverMann, Proc. U. 8. Nat. Mus., XXV, 
1902, p. 363; Giran, Formosa. 





ACANTHOCEPOLA LIMBATA. 


Of this species, distinguished by the very small size of the scales 
and the very large number of the fin rays, we have examined one 
specimen from Giran, Formosa. This specimen is certainly typical 
of Acanthocepola mesoprion and A. limbata is probably the same. 

A description and good figure (see above) of this specimen has been 
published Jordan and Evermann.* 


4 Proc. U. 8. Nat. Mus., XX V, 1902, p. 363. 
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GENEALOGIC STUDY OF DRAGON-FLY WING 
VENATION. 


By James G. NEEDHAM, 
Of Lake Forest College, Lake Forest, Illinois. 


INTRODUCTION. 


This is a new study of one of the oldest subjects in entomology. It 
is an application of the methods of comparative morphology to the 
interpretation of some external characters universally employed in 
systematic work upon insects. 

The richly veined wings of dragon-flies have been carefully studied 
by many able entomologists; their interesting peculiarities are well 
known; the homologies of the various parts of the wing have been 
determined throughout the order; and there already exists a consider- 
able body of evidence as to the nature and extent of variation in 
venational characters. There has been as yet no serious effort to use 
these characters to determine genealogic succession within the order. 
It isthe main purpose of this paper to translate the records of natural 
selection as written in the abundant characters of these wings. 

At the outset I wish to acknowledge my indebtedness to the follow- 
ing gentlemen, who have all aided me generously: To Prof. J. H. Com- 
stock, of Cornell University, 1 am indebted first of all for constant 
advice throughout the progress of this study; to Mr. Samuel Henshaw, 
of the Museum of Comparative Zoology, for free use of the Hagen 
Collection of Odonata during a stay of two months in Cambridge; to 
Dr. R. T. Jackson, of Harvard University, for similar’ privileges in 
the study of the fossil Odonata of the same museum; to Dr. P. P. 
Calvert, of the University of Pennsylvania, for the loan of valuable 
specimens; to Monsieur R. Martin, of Le Blanc, for the gift of speci- 
mens; and to Dr. S. H. Scudder, for the privilege of examining the 
types of fossil Odonata in his collection, and also some of his original 
unpublished drawings. 
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I. THE ONTOGENY OF THE VENATION. 


HISTORICAL. 


It is pleasant to find that the first contribution to the knowledge of 
developing veins was made by Dr. Hagen. In 1846 he published a 
little paper, a page in length, entitled Ueber die Bildung des Geiiders 
der Libellen-fliigel.¢ In this he wrote that by simply rubbing the 
expanding wing of a transforming dragon-fly between the thumb and 
finger the two membranes of the wing may be slipped apart, and it 
will be readily seen that the venation is double, i. e., developed alike 
in both membranes, and that the double network thus formed is united 
and exactly coincident along the courses of the wing tracher. At this 
day one who wishes to see the relation of veins to trachez can hardly 
do better than repeat this simple experiment. Thus he may at least 
see, a thing too little comprehended hitherto, that the trachez passing 
out from the body cavity into the wing cavity are essentially internal 
organs as compared with the cuticular (hy podermal) thickenings formed 
about them constituting the veins. 

Oswald Heer appears to have been the first to use the wings of 
dragon-fly nymphs as an aid to interpreting the homologies of the adult 
venation. He made no use of trachee, however, but only of the 
veins marked upun the exterior of the wing sheath, these being essen- 
tially the same as the veins in the adult only served to confirm him in 
an erroneous interpretation of homologies. 

Roster first figured the tracheation of a nymphal wing.* His figure 
(of -4chna cyanea) was made to show tracheal distribution without 
reference to venation. It is in several points incorrect, and a chance 
remark in the text shows that Roster did not perceive the order which 
exists in the arrangement of the trachew.¢ 

In 1888 Brauer and Redtenbacher published a paper on: immature 
insect wings, using mainly a species of A’schna to show the fallacy of 
Adolph’s theory of alternating convex and concave veins.¢ Of the 
«Stettiner Ent. Zeit., VII, pp. 115-116. A similar paper by Dr. Hagen, Kurze 
Bemerkung ueber das Fliigelgeiider der Insecten (Wien. Ent. Zeit., V, pp. 311-312), 
was called out in 1886 by the theories with which Adolph and Redtenbacher had 
encumbered their useful works upon the homologies of the wing veins in general. 
Then in 1889 he published (Spaltung eines Fliigels um das dopplete Adernetz zu 
zeigen, Zool. Anz., XI, pp. 377-378) a similar article with a figure, showing’ the main 
facts set forth in all these papers. 

> Heer, Oswald, Die Insectenfauna der Tertiargebilde von Oeningen und yon 
Badoboj in Croatien, Neue Denkschr. Schweiz. Ges., XI, 1850, Libellulide, pp. 
36-89, pl. rv. 

¢ Roster, D. A., Contributo all ’anatomia ed alla biologia degli Odonata, Bull. Soc. 
Ent. Ital., X VI, pp. 256-268, 2 pls. 

¢ Mandando in questo percorso cinque o sei diramazioni che innervano intrecciandosi 
in vario modo, la superficie dell ’ala. [The italics are mine.—J. G. N.] 

«Ein Beitrag zur Entwickelung des Fligelgeiders der Insecten, Zool. Anz., XI, 
pp. 443-447. 
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branches of a single main trachea, some were shown to be incorporated 
into convex and some into concave veins. Thus disappeared the fun- 
damental difference which had been assumed to exist between the two 
kinds of veins. 

Brauer and Redtenbacher also affirmed that the homology of veins 
in remotely related insects is only to be determined by the study of 
their development—a suggestion which has until quite recently been 
generally commended in theory and more generally disregarded in 
practice. 

Brogniart, in his Etude sur la nervulation des ailes des insectes,“ 
figures both the tracheation and the venation in careful detail, and 
points out the close correspondence between the two. He fails to 
recognize the individuality of the veins and trachew, however, desig- 
nating mere branches as independent veins, and he confuses the 
identity of one branch (22s) by giving it a different designation in the 
two stages. 

The foregoing papers have shown (without expressly stating) the, 
following points: (1) The precedence of the trachez and the subse- 
quent development of the veins about them, through hypodermal 
elevations becoming paired troughs, which by fusion become hollow 
tubes inclosing the trachew; (2) the difference in kind, and (3) the 
correspondence in arrangement between the two structures; and (4) 
the fact that simpler conditions are found in the earlier stages. 

I have traced the development of the venation through a series of 
nymphal stages and have published recently, in collaboration with 
Professor Comstock, a preliminary account of it,’ but must for present 
purposes review the matter more at length. 


ONTOGENY IN GOMPHUS DESCRIPTUS. 


For the present I pass by all points of histological structure, not as 
being uninteresting or unimportant, but as being unessential to the 
specific problem now in hand. 1 shall deal in this paper with facts 
that may be observed without the aid of sections, and, for the most 
part, with no special preparation whatever.° 

Six principal trachez traverse the wing of a dragon-fly in all stages. 
These arise very early in the budding wing, springing separately from 
a longitudinal thoracic tracheal trunk which makes a slight bend 
outward to meet the base of the wing. These trachew and their cor- 





'‘ Recherches sur les insectes fossiles, etc., Paris, 1894. See especially pp. 204-208, 
and pl. vit. 

> Comstock, J. H., and Needham, J. G., The Wings of Insects, Amer. Nat., XX XII 
and XX XIII, 1898 and 1899; Art. Odonata, XXXII, pp. 903-911, 9 figs. 

«The only preparation necessary to demonstrate the facts cited in the following 
pages is that of the wings of nymphs, which should be removed fresh, mounted 
quickly in glycerin jelly, and cooled suddenly (to retain the air in the trachez), and 
are then ready for observation. 
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responding veins will be designated, beginning at the anterior margin 
of the wing, by the following names and abbreviations: 


1. Costa (C.). | 4. Media (M.). 
4 Subcosta (Se. ). 1 5. Cubitus (Cu.). 


2 


3. Radius (R.). 6. Anal veins (A.). 

Typical branches will be designated by added numerals (as J, J, 
M,, and M,, designating from front to rear the branches of the media), 
except the posterior division of the radius, which has received the 
special name of ‘‘radial sector” (/?s.). Accessory and secondary 
branches will be designated by small letters added in the order of the 
development of the branches (as Ps,, s,, Rs, etc., for the secondary 
branches of the radial sector). 

Fig. 1 represents the trachew in two early stages of the development 
of the nymphal wing of Gomphus descriptus. A is from a nymph less 
than one-fourth grown, the wing 1 mm. long. The trachewx so closely 
resemble those in the developing wings of insects of many other orders 
there can be no doubt as to their homology. The radial sector is 


Fig. 1.—TRACHEATION OF THE WINGS OF TWO NYMPHS OF Gomphus descriptus BANKS, TWO EARLY 
STAGES. FOR EXPLANATION OF LETTERING SEE TEXT; ALSO, 2 = NODUS AND st = SUPERTRIANGLE. 


simple—it is generally branched in other orders—and there is a single 
anal vein. In other orders there are oftenest three.“ Otherwise the 
trachee are entirely typical at this stage. It is worthy of note that 
at this stage the wing is somewhat bilaterally symmetrical and the 
trachex are of almost equal size and length. 

Fig 1. 2 is from an older nymph with wings 3 mm. long. The two 
marginal trachee are reduced or, rather, outstripped by their com- 
petitors, the wing has become quite unsymmetrical, and the radial 
sector has come to lie across the distal end of the media. 

Fig. 2 represents the tracheation of both fore and hind wings of a 
grown nymph of the same species. The costal trachea is so dwarfed 
as hardly to enter the costal vein. The radial sector lies back of the 
two anterior branches of the media which it crosses. The other 
trachex, also, are assuming their definitive positions, and some of them 
are becoming strongly angulated at the middle and toward the base of 
the wing. 

These three stages show clearly how the primitive insect wing has 


«Probably the three terminal branches of this trachea represent the typical first, 
second, and third anal tracheze fused together. 
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heen modified to produce the Odonate type, in which the most anom- 
alous thing is the crossing of the radial sector over two branches of 
the media. I can not now suggest even a possible reason why this 
should have taken place. It is apparently a character quite dis- 
tinctive of the order Odonata. 

A photograph of fore and hind wings of a grown nymph of the 
same species, showing the trachew and the veins together as they 
appear during the last nymphal stage, is reproduced in Plate XXCXI, 
fig. 1. This will assist greatly in comparing the adult wings shown in 
fig. 3 with the preceding figures. This also shows that certain well- 
known features of the dragon-fly wing are due to strong cuticularisation 


FiG. 2.—FORE AND HIND WINGS OF A GROWN NYMPH OF Gomphus descriptus, SHOWING TRACHE®, 
THE PERMANENT VENATION WHICH SHOWS DISTINCTLY AT THIS STAGE IS OMITTED. 


between the trachez. Such are the stigma (s/.), the nodus (n.), and 
parts of the arculus (a7.) and triangle (¢.). 

The radial sector.—In the adult wing (fig. 3) the radial sector appears 
to be a branch of the media. It has always been so interpreted. The 
only indication of its connection with the radius is the persistent 
obliquity of an apparent cross vein between veins J/, and Rs. This 
is in fact not a cross vein, but a part of the radial sector, while the 
longitudinal trunk (4r.) extending proximally from this point to con- 
nect vein As with vein J4+2¢ is not homologous with any principal 
vein, but is a secondary structure developed for mechanical advantage. 
There will be seen in the plate a recurrent tracheal twig preceding this 
structure. 


“The plus sign is thus used as a convention for indicating united branches or 
trachez, the numerals it connects designating the branches conjoined. 


Proc. N. M. vol. xxvi—02 48 
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Arculus and triangle.—The radius and the media tend from the first 
to unite at the base, and in the adult wing appear to form a single vein 
as far as the arculus. But even in the adult wing this vein may be 
seen, as pointed out by Brogniart, to be composed of two, whose union 
he aptly compared to that of the barrels of a gun. Media suddenly 
bends away from the radius and is met by a cross vein from the cubi- 
tus, and thus the arculus is formed. A similar deflection of the cubital 
trachez just beyond the arculus makes a place for the development of 
the triangle, which is completed by two cross veins approximated upon 
vein M,. Thus only the upper end of the arculus and the inner side 
of the triangle are formed from principal veins. 


FIG. 3.—VENATION OF THE IMAGO OF Gomphus descriptus, 


Trachee and cuticular thickenings thus combine to produce a unique 
insect wing, whose chief peculiarities arise from three transverse 
unions of its veins, at stigma, nodus, and arculus, respectively. Added 
to the usual thickening of veins and corrugation of membrane at the 
front border, these three unions make the part of the wing which 
cuts the air and supports other parts very strong. It will be observed 
that at the stigma but two or three veins are thus conjoined, at the 
nodus, more, and at the arculus (by means of parts accessory to the 
arculus) all the principal veins are bound together across the basal 
part of the wing. A line drawn from the outer end of the stigma 
to the hind angle of the triangle divides the wing’ into two areas, 
the anterior of which includes the strong framework of the wing, 
while the other is yielding membrane with weak venation, adapting the 
wing for that rapid sculling action in air by which forward motion is 
produced. 
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Il. THE STUDY OF THE WING BY AREAS. 





These three points of transverse bracing are also the points about 
which have played the forces which have evolved the dragon-fly wing. 
They are the points about which one can best follow the shifting of 
veins and tracheew. In a study of genealogy one can hardly do better, 
therefore, than to discuss the wing by areas with these points as 
centers, drawing freely upon ontogeny, comparative anatomy, and 
paleontology for evidence of the changes that have taken place. 


THE AREA OF 






THE STIGMA. 






The stigma is developed upon the cutting edge of the wing at the 
point of greatest impact against the air. It would seem to serve the 
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FIG. 4.—PTEROSTIGMAS; p, OF Anax junius DRURY; g, OF Miathyria marcella SELYS; r, oF Neogomphus 
molestus SELYS; 8, OF Uropetala carovei SELYS; t, OF Agrion mercuriale CHARPENTIER; u, OF Anoma- 
lagrion hastatum SAY; v, OF Thore gigantea SELYS; w, OF Mecistogaster lucretia DruRY; x, Calopteryx 

maculata BEAUVO!IS; y, Microstigma sP?; z, Microstigma rotundatum, SELYS, HIND WING. 








double purpose of firmly uniting the veins of the front margin and of 
increasing the efficiency of the wing stroke by adding weight at this 
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striking point. Its shape and extent vary considerably and are often 
characteristic of groups; but the stigma seems not to contain in itself 
such characters for the critical determination of the course of speciali- 
zation as are furnished by surrounding parts. 

In the wings of the more generalized members of several families 
of Odonata there is between veins 7, and J/, a series of cross veins, 
several of which fall directiy under the stigma, and all of which are 
nearly or quite perpendicular to the veins they connect. One of these 
cross veins which happens to lie at the proximal end of the stigma 
waxes stronger than its feilows, and is set in an oblique position in such 
way as to strongly brace the stigma against vein Jf. Three not 
remotely related Gomphinz will illustrate the stages in the develop- 
ment of this strong brace from an ordinary cross vein. In Epigom- 
phus paludosus (fig. 8) the proximal end of the stigma has no cross 
vein exactly in line with it; in Cyclophylla diphylla (Plate XXXIV, 
fig. 1) it is in line, but little strengthened; but in Gomphus dilatatus 
(Plate XX XIII, fig. 1) it has become a strong and evident brace. A 
parallel series might be pointed out among the A®schnine (compare 
such genera as Staurophlebia (Plate XXXIX, fig. 2), Busieschna 
(Plate XX XVII, fig. 2), and Gynacantha (Plate XX XIX, fig. 3), and 
the Agrionine offer another parallel, with the addition of an interest- 
ing feature, which is illustrated by a series of such genera as Lestes 
(Plate LILI, fig. 1), PAslogenia (Plate LIM, fig. 4), Argéa (Plate LITT, 
fig. 5), and Vehallennia (Plate LIV, fig. 8). In this series there is 
the same development of a brace from a cross vein; and, correlated 
therewith, a progressive angulation of vein J/, at the base of this 
cross vein, forming a triradiate brace at that point. 

An entirely different method of bracing the front of the wing at the 
stigma has prevailed in a few forms (7hore, fig. 4, v, etc.). The cross 
vein below vein 2, is not utilized, but the two veins bounding the 
proximal and posterior sides of the stigma are deflected so as to meet 
vein 2, in a strong Y-shaped brace, which, doubtless, serves a purpose 
analogous to that served by the other triradiate brace described above. 

Fig. 4 shows at p the normal stigma of Anawx junius, greatly 
enlarged. It shows, also, a few common forms of stigma, both 
braced and unbraced (7 to ¢), and a few uncommon and more or less 
degenerate forms (w to z), which will be discussed under another 
heading. 


THE REGION OF THE NODUS. 


Here at once we come upon very peculiar wing features. 

The nodus is the stout cross vein near the middle of the costal bor- 
der of the wing, joining the costa, the subcosta, and the radius. It is 
traversed by a more or less evident suture, making a flexible and 
elastic joint which, without loss of strength in the parts which need 
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rigidity, would seem to allow more effective flexion of the distal parts 
of the wing.“ 

We have already seen the trachea As descending at the nodus and 
crossing tracher J/, and W,. The veins formed about these tracheze 
bind them all solidly together. For convenience of reference we now 
designate that portion of the radial sector which unites the lower end 
of the nodus with the median vein as the sw/nodus (sn.) and the short 
oblique portion of the radial sector appearing as a cross vein behind 
vein M, as the oblique vein (0), and the trunk secondarily developed 
to connect the radial sector proximally with vein J/ 
bridge (dr). 

In the suborder Anisoptera we may then note that the radial sector 
fuses with vein J/, for a little way, carrying the oblique vein a varia- 
ble distance beyond the subnodus. The bridge is outlined in trachez 
of two very different types, which are almost characteristic of the two 
families of the suborder. (1) In all the Aschnine of which I have 
had nymphs for examination the antecedent trachea is simple, and 
springs from the radial sector near what will be the distal end of the 
bridge (fig. 5) and extends in a direct line proximally toward vein 
M+... (2) In most Libellulide the trachea which precedes the bridge 
springs from the radial sector near the origin of the latter (tig. 6), 
descends to the level of the bridge that is to be, forks, and sends its 
branches in. opposite directions to meet veins J/,,, and As respee- 
tively. In the Macromiine, however, it is formed by a modification 
of the latter type, as shown for Didymops transversa in tig. 7 A. Fig. 
7 B shows how, by a further division of the radial sector near its base, 
two oblique veins are formed in the Cordulegasterine and Petalurine. 
Compare also with fig. 28. 

In the suborder Zygoptera, so far as known to me, trachea /2s 
appears as a branch of the media, the subnodus, while formed in the 
usual place, being destitute of a tracheal trunk. The Zygopterous 
nymphal wing figured herewith (Plate XX XI, fig. 2) shows that the 
trachea As has, in this (well grown) stage, at least, no direct commu- 
nication with the radius at all. But if we compare the adult wings 
of the two suborders there can be no question as to the identity of 
the vein /’s, or of its homology in the two groups. 

The explanation of this at first rather surprising state of the tra- 
chee I believe to be that the trachea As has been detached from the 
radius and attached to the media. There are everywhere between the 
principal trachez open channels of communication, formed by the 


142 as the 


« This suture seems to have cut off the subcostal trachea, or else to have dwarfed 
and diverted its tips. In the cicada the subcostal trachea crosses the nodal suture; 
and doubtless it once did so in Odonata, for the adult vein extends a little way 
beyond in three living genera of schninze (compare Staurophlebia, Plate XX XIX, 
fig. 2), and was weil developed beyond in the fossii genus Zschnidium. The nodus 
when present in other orders is nearer the wing apex than in the Odonata. 
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universal anastomoses of the smallest tracheoles. Any one of these 
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Fig. 5.—TRACHEATION OF THE NODAL REGION OF THE NYMPHAL WING OF Anaz junius DRURY. 


FIG 6.—TRACHEATION OF THE NODAL REGION OF THE NYMPHAL WING OF Lihellula pulchella DRURY. 


open air-passages might become enlarged, should necessity arise for 





5 
f 





















No. 1331. DRAGON-FLY WING VENATION—NEEDHAM. 713 


the entrance of the air from a new ‘quarter. And I think that in this 
case the necessity may have arisen from the thinning of the wing 
cases of the slender Zygoptera, whereby the communication of the 
radial sector with the radius would be gradually pinched off. With 
the decrease of the air supply from the original source an increased 
amount must needs come from the medial trunk through tracheoles, 
some of which would be enlarged and one of which might finally 
attain the proportions of a tracheal branch, while the base of the 

radial sector would atrophy.“ 
Either the attachment of the radial sector to media was made at three 
Ww g y WV a _ 
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FIG. 7.—TRACHEATION OF THE NODAL REGION OF THE WING. A, OF Didymops transversa Say; B, OF 
Cordulegaster diastatops SELYS; THE LATTER SHOWING THE MODE OF ORIGIN OF THE TWO OBLIQUE 
VEINS CHARACTERISTIC OF THE CORDULEGASTERINE AND PETALURIN. 


different places, or else, since its reattachment, it has taken a different 
course in each of three different series within the suborder Zygoptera. 
In the Lestine we find it separating from vein 1, far beyond the sub- 
nodus, the point of its departure marked by a more or less evident 
oblique vein, and a long bridge formed about numerous approximated 
tracheoles, mainly derived from neighboring branches of the media. 
In the Agrioninz (s. s¢r.) it separates from vein M/,,. near the nodus, 
and there is neither bridge nor oblique vein. In Calopteryx it sepa- 


«Such shiftings of tracheal branches in insects wings are not unprec edented, 
Another instance will be cited further on in the case of the branches of the anal 
trachea. A case of the attachment of trachea M, to the radius in Pieris has been 
clearly indicated by Spuler (Zeitschr. f. Wiss. Zool., LITI, 1892, fig. 24, and Ender- 
lein (Zool. Jahrb., Abt. f. Anat., X VI, 1902, pl. m1, fig. 20.) 
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rates from vein J/,,. far to the proximal side of the nodus, and about 
in the more usual position of the proximal end of the bridge.“ 

In this group bridge and oblique vein are lost; but similar parts are 
found, as will be noted later, extending the attachment of the radial 
sector to the media still nearer the arculus. 


THE REGION OF THE ARCULUS. 


Across the base of the wing a strong transverse union of all the 
principal veins is effected by means of arculus in the middle, triangle 
at the rear, and antenodal cross veins at the front. Distinct tra- 
cheal twigs precede the antenodals of the first (costal) series, while 
those of the second (subcostal) series are of independent cuticular 
origin.” Specialization is to be traced among these cross veins in 
their reduction in number and matching in position in the two series, 
and in the hypertrophy of some of them to form stout triangular 
trusses, which entirely fill, in section, the furrow between the costa 
and the radius. Two antenodals, some distance apart, are thus hyper- 
trophied in most schnide, one at either side of the arculus; in the 
Thorine, but one, and that one meeting the arculus; in Synthemis 
alternate antenodals are thickened, but to a less degree. Their 
reduction in numbers will be discussed under the general subject of 
**eross veins.” 

We have already seen that arculus and triangle are formed where 
bends in the media and the cubitus, respectively, are met by strong cross 
veins. We have seen that the medial and the cubital trachew are at 
first straight or slightly curved as in other insects, and that the bend- 
ing takes place late in nymphal life, at the time when the veins are 
forming. The genus Anaw (Plate XL, fig. 3), while highly specialized 
in many ways, has preserved a rather primitive condition of the 
arculus. It is composed here largely of cross vein, which the media 
bends but slightly to meet, and the veins J/,; and MM, depart from it 
in straight lines. Media tends to descend the arculus, and the veins 
M,; and M,, departing from it, become arched strongly toward the 
radius. In the Libellulide the branches of the media become fused 
at the base while arching upward. This may be traced in the stages 
attained by such genera as Veocordulia (Plate XLII, fig. 1), Raphismia 
(Plate XLIV, fig. 3), and Pachydiplax (Piate XLVI, fig. 1). The 

« Indicating that in this group at least a recurrent tracheole, such as precedes the 
bridge in the Aschnidze, may have developed into the basal attachment of the radial 
sector to the media. 

>In other orders of insects cross veins are generally wanting from this space, and 
where present are very few in number. 

It will be observed that the tracheal twigs which precede the antenodals of the 
first series are derived from the subcosta; those of the postnodals of the first series, 
from the radius. These tracheal branches are clearly the homoiogues of the longer 
anterior branches of the subcosta and the radius in the Neuroptera and the 
Orthoptera. 
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upward arching of the medial branches reaches its climax in some 
Calopterygine, when J/,,, after separating from J, again rejoins the 
radius; its basal part then appears as a cross vein, and when its trunk 
again frees itself it appears asa branch of the radius. /seudophaea 
(Plate LII, fig. 3), Calopteryx (tig. 34), and Vestalis (fig. 41) have pre- 
served the steps by which such condition has been attained. 

In Epigomphus (fig. 8) there is a curious tendency for these medial 
branches to become conjoined just after their separate departure from 
the arculus. 

In ail these tendencies cuticularisation outruns tracheation; the 
veins become sharply angulated; the trachee much less so. This will 
be clearly seen by comparing nymphal (Plate XXXII, figs. 2 and 3) 
and adult (Plate XX XV, fig. 3) wings of Lanthus parvulus. 
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FIG. 8.—WINGS OF EPIGOMPHUS PALUDOSUS SELYS. 


The triangle has been called by several writers the *‘ cardinal cell,” 
and worthily, for it is a feature of cardinal importanee in the Odonate 
wing.“ We have already observed that it is ordinarily formed in 
Gomphus and others of the suborder Anisoptera, between an oblique 
deflected portion of the cubitus and two cross veins approximated 
upon the hindmost branch of the media. Between the proximal one 
of these two cross veins and the arculus is a narrow space which may 
conveniently be termed the ‘‘supertriangle” (s., of all the figures; 
also called elsewhere ‘‘ supratriangular space”). 

The quadrangle of the Zygoptera.—\n the suborder Zygoptera tri- 
angle and supertriangle bear different relations to each other and to 
surrounding parts of the wing. Together they constitute a unit of 
wing structure. They are placed in line, not directed apart by an 


“Tt is not always triangular, but the exceptions are few. The name is a very con- 
venient one and in general use, and I use it in a strictly technical sense without 
regard to shape. 
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obtruding angle of the cubitus, and are oftenest confluent through the 
atrophy of the middle cross vein. To the four-sided figure, which 
together they always present, we will apply the technical term ‘‘ quad- 
rangle” (g, of all the figures; also called elsewhere ‘‘ quadrilateral, and 
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FIG. 9.—WINGS OF A FOSSIL, UNDESCRIBED, AGRIONID GENUS, IN THE MUSEUM OF COMPARATIVE ZOOLOGY. 


quadrangular space”). The fossil Agrionid genus illustrated in fig. 9 
offers easy transition from the conditions just seen in the Anisoptera 
to those of the Zygoptera, and renders homologies plain. Com- 
paring this wing with the fore wing of 7etrathemis (fig. 10) with respect 





Fig. 10.—WiNGs or Tetrathemis hyalina KirBy. 


to the points in question, triangle and supertriangle are recognizable 
readily in both (though in Zetrathemis the latter is elongated and con- 
tains an extra cross vein), and both may easily be derived from ordinary 
rectangular cells. 
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In Agrionide (Plates LIII and LIV) the quadrangle is undivided, the 
middle cross vein being absent. In the Calopterygide (Plate LII) the 
middle cross vein is occasionally wanting, as in Anisopleura and Epal- 
lage, but in general the quadrangle is elongated and contains numerous 
extra cross veins, among which the identity of the typical one is lost. 
The quadrangle is gener- 
ally rectangular in this 
family, but in J/etxrina 
(Plate LI, fig. 4) it is wid- 
ened distally and convex an- 
teriorly; in Zhore (fig. 35) 
and its allies, exactly the 
reverse. These facts are 








illumined when one sees Fic. 11.—DIAGRAM ILLUSTRATING THE BEHAVIOR OF THE 


what has been the behavior QUADRANGLE IN THE CALOPTERYGIDZ. SOLID LINES, A 
SOMEWHAT PRIMITIVE QUADRANGLE; LINE OF DOTS, THE 
QUADRANGLE OF Hetwrina; LINE OF DASHES, THAT OF 
terminates the quadrangle RHINOCYPHA; ARROWS INDICATE THE OPPOSITE COURSE 


: — . ye . OF ROTATION, COMPARE WITH PLATES LI AND LII. 

in this family. Vein Cu,, 

separating from vein Cu, at a right angle, and as suddenly bending 

again distally, sets off a transverse basal portion which is in direct line 

with this cross vein. The two thus joined rotate together about the 

hind angle of the triangle as an axial point, while the two forms of 

quadrangle described above are developing. In //etzrina (Plate LI, 
fig. 4) and La/s the medial end of the 

a ‘ross vein has proceeded distally, whil 

M ’ cross vein has proceeded distally, while 

M, the base of Cu, has been retracted; in 
Thore (fig. 35), Rhinocypha, Lestes, 
etc., the reverse rotation has taken 
place, as illustrated in the accompany- 
ing diagram (fig. 11). 

The triangle of the Anisoptera. —Re- 
ie. te ees ee ee CO ae ee the suborder Anisop- 
BEHAVIOR OF THE TRIANGLE IN THESUB- tera, and to the triangle as an individ- 
ORDER ANISOPTERA. THE HEAVY LINES ™ af ™ aw i 
BOUND A SOMEWHAT PRIMITIVE TRIANGLE, ual featur ° of the w ing, we may follow 
1,2,3,4, AND 5 ARE STAGES IN THE DESCENT with the aid of fig’. 12 the changes that 
OF THE UPPER CROSS VEIN. 1’, 2’, 3’, AND la ole ac ; j +) i i 
{’ REPRESENT SUCCESSIVE STAGES IN THE have taken place in if, bringing it 
RETRACTION OF THE cuBITUS AT THETRI- from the condition of an ordinary rec- 

ANGLE. 1”, 2”, 3”, AND 4” REPRESENT i . * i ve 
STAGES IN THE RETRACTION OF THE BASE tangulat cell to its pt esent estate. It 
OF VEIN Clu. 1”, 2”, 3”, anp4’” Repre- Will be convenient to begin with a 
SENT STAGES IN THE ASCENT OF THE VEIN ? ar = ° 
On Wtidedeinennee tents Me ME more generalized than 
that of the fore wing of Zetrathemis, 
and to follow the shiftings of its parts severally. 

1. The angulation of the cubitus.—At the dividing cross vein of the 
quadrangle, the cubitus tends in all Anisoptera to form an angle, 
which pushes triangle and supertriangle out of line, thus destroying 
the unity of the quadrangle, in making of it two elements of wing 


of the cross vein which 





l Cu 
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structure. The increasing angulation at this point may be followed 
in the fore wings of a series of Libelluline genera, such as Microdiplav 
(fig. 13), Anatya (Plate XLIV, fig. 2), Mesothemis (Plate XLV, fig. 3), 
and Perithemis (Plate XLII, fig. 3). It is only a little less evident 
in such Gomphine genera as Agriogomphus (fig. 27), Gomphoides 
(Plate X XXIII, fig. 2), and Gomphus (Plate XX XIII, fig. 1). It will 
be observed that this deflection of the cubitus results in the widening 
of the space between veins J/, and Cu, beyond the triangle. This 
may be seen in the aforementioned genera. 

2. The deflection of the middle cross vein of the quadrangle.—It is 
this process that makes the distal half of the quadrangle triangular. 
Successive positions of the cross vein are shown at 1, 2, 3, 4, and 5 of 
figure. Such genera as Zetrathemis (fig. 10), Anatya (Plate XLIV, 
tig. 2), Macrothemis (Plate XLVI, fig. 1), and EpAcdatia (Plate 
XLVI, fig. 2) exhibit these stages. A similar but less striking series 
will be seen in such Gomyhine genera as Agriogomphus (fig. 27), 





Gomphoides (Plate XXXIII, fig. 2), and //agenius (fig. 23). This 
cross vein has become greatly elongated in most. Achnide, resulting 
in the elongation of the whole triangle, as seen in such genera as 
Gomphzschna (Plate XX XVII, fig. 1), Brachytron (Plate XX XVIII, 
fig. 2), and Vastieschna (Plate XX XIX, fig. 1). Thus this cross vein 
has come to lie in such position that it appears in the adult wing to 
be a continuation of the cubital trunk, and it has generally been so 
interpreted.@ 

@ Pentathemis membranulata Karsch (Ent. Nachr., X VI, 1890, pp. 33-35) presents a 
somewhat unusual condition of this cross vein, in that it is declined to the maximum 
and bent upward in the middle at its junction with a cross vein in the supertriangle 
which has migrated outward upon it half the length of the triangle. This condition, 
very like that seen in the hind wing of Tetrathemis (fig. 10), only a little in 
advance of that, has resulted in the triangle, after once attaining triangular form, 
becoming again four sided. Clearly, it is not five sided as Karsch thought. His 
alternative explanation (same reference, p. 35), rejected because the triangle would 
not reach vein M, and the supratriangle would be in contact with the discoidal 
areolets—a condition seen in the hind wing of Necordulia and Hemicordulia (Plate 
XLII, figs. 1 and 3) and in many Libelluline—is the right explanation, and the 
name Pentathemis is the result of a misinterpretation. 
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3. The ascent of vein Cu,.—The cubital fork is in all Odonata at the 
hind angle of the triangle. When the distal end of the anal vein 
meets the cubitus squarely at this point, a struggle ensues between 
the branches of the cubitus for the maintenance of this strong point 
of support. In a series of genera Cv, wins, and Cx, is starved and 
crowded out, becomes much the weaker vein, and is forced to ascend 
the outer side of the triangle. This has happened in both fore and 
hind wings of 1s udophlebia minima (Plate XLV, fig. 1). The sue- 
cessive positions it assumes are epitomized in the diagram; they may 
be verified in the hind wings of such genera as Agrionoptera (Plate 
XLIV, fig. 1), Mesothe mis (Plate XLV, fig. 3). Di placod: s (Plate XLV, 
fig. 2), and Microdiplax (fig. 13). 

4. The descent of vein Cu,.—A happier solution of the struggle just 
mentioned is found when vein Cv, is left in possession of the hind 
angle of the triangle, vein Cu, descending at a right angle from the 
fork, carrying the tip of vein A, 
with it for its own support. We 
have already seen that a very 
perfect adjustment of this sort 
exists throughout the Caloptery- 
gide, where vein Cu, appears as 
the direct continuation of vein A,. 
Our diagram illustrates the manner 
in which this adjustment is brought 


about in the Libellulide. This will Fic. 14.—DIAGRAM SHOWING BASE OF TYPICAL 
DRAGON-FLY WING; SHOWING AT @ AND D FIRST 





be better understood by examining ee ae 
. AND SECOND CUBITO-ANAL CROSSVEINS; SHOW- 


the fore wings of such genera as ING ALSO QUADRANGLE (q), SUBQUADRANGLE 
Agrionopte ra (Plate XLI V. fig. 1), a nae, (8), TRIANGLE (ft), AND 
Anatya (Plate XLIV, fig. 2), Ra- 

phismia (Plate XLIV, fig. 3), and Ephidatia (Plate XLVI, fig’. 2). 

Differentiation between fore and hind wings at the triangle.—Primi- 
tively, fore and hind wings of Odonata were alike, and the arculus 
was a little beyond the triangle in both, with the anal vein extending 
to the hind angle of the triangle (conditions still preserved in Cordu- 
legaster (tig.25)). The above diagram of these parts (fig. 14) will 
therefore stand for either wing. 

In the space between the cubital and anal veins before the triangle 
are two crossveins which may fairly be considered.typical, and which, 
because of the frequent necessity for reference to them, we will des- 
ignate as the first and second cubito-anal crossveins (a and 4 of all the 
figures). The part of the cubital space beyond the first cubito-anal 
crossvein will be seen to lie directly beneath the quadrangle (which it 
much resembles). It may be conveniently designated as the ** subquad- 
‘angle ” (sg), and the part of this beyond the second cubito-anal cross- 
vein as the subtriangle (¢’ of all the figures; called also, elsewhere, 
“subtriangular space” and ‘‘ internal triangle”). 
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Differentiation between fore and hind wings has been most com- 
pletely carried out in the Libellulide,“ and, fortunately, almost all the 
steps are still to be seen in living genera. In this family two very 
different processes have operated in the two wings: 

am. The procession of the triangle in the Sore wing.—In all but the 
more generalized Libellulide the anal vein seems to run directly to 
the antero-internal angle of the triangle, while retaining in the hind 
wing its usual course to the hind angle. This is a puzzle; but the key 
to the puzzle is found in the behavior of the second cubito-anal cross- 
vein and the anal vein. The accompanying diagram (fig. 15) epito- 
mizes what has taken place. 

The anal vein formerly went directly to the hind angle of the 
triangle in the fore wing. Then, through the simultaneous deflection 
of crossvein and anal vein, the latter came to appear forked—a stage 

it has reached and still main- 

M tains in most Gomphine. 

Then the basal part of the 
anal trunk was carried for- 

mu, W? rd into direct line with 
the still further deflected 
second cubito-anal  cross- 
veins, so that the latter ap- 
pears as the continuation of 
the vein, and not at all asa 
crossvein, while the distal 
end of the anal vein is almost 
Fig. 15.—DIAGRAM ILLUSTRATING THE PROCESSION OF THE lost a the crossveins _ 
TRIANGLE AND THE DEFLECTION OF THE ANAL VEIN AND the proximal side of the tri- 


——— a . aecemeenes . > » wrreee » r : : 

SECOND CUBITO-ANAL CROSSVEIN IN THE FORE WINGS OF angle. [Thus it is that the 
LIBELLULIDE. a, THE FIRST, AND b, THE SECOND CUBITO- 
ANAL CROSSVEINS; 1, 2, 3, AND 4, SUCCESSIVE POSITIONS. 





Cu, 


anal vein seems to join the 
front angle of the triangle. 
With the acquisition of new responsibilities, the second cubito-anal 
crossvein has waxed stronger and longer, and has pushed the inner 
angle of the triangle toward the outer, making the triangle narrow, 
and bringing about by this means its apparent remoteness from the 
arculus. Such genera are illustrated in Plates XLII, XLV, and 
XLIX, and show the steps in this process. Simultaneously the 


«Their differentiation in function was proved experimentally by Girard (1862. 
Note sur divers experiences relatives a la fonction des ailes chez les insectes, Ann. 
Soc. Ent. France, (4), I1, pp. 153-162). His results that are of most interest here 
were gotten by simply clipping off one pair of wingsatatime. Thus he showed that 
in Agrion, with fore and hind wings practically alike, flight is fairly well sustained 
with either pair of wings alone: Libellula can fly with the fore wings only, but with 
the fore wings removed the hind wings alone will not sustain it in the air. I have 
verified these results, using Enallagma and Sympetrum. I have also made some new 
experiments to determine the utility of certain structures. Brief reference will be 
made to my results farther on. 
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deflected portion of the cubitus (the inner side of the triangle) has 
been elongated, producing the very narrowly elongate triangle of 
Libellula (Plate XLVIII, fig. 3) and its allies. 

B. The recession of the triangle in the hind wing.—The behavior of 
the triangle in the hind wing has consisted simply in its retraction 
through the successive position shown diagramatically in fig. 16, and 
illustrated in such genera as Ayrionoptera (Plate XLIV, fig 1), 
Raphismia (Plate XLIV, fig. 3), Uracis, (Plate L, fig. 2), and Pantala 
(Plate L, fig. 3). Doubtless this recession of the triangle of the hind 
wing could only be advantageous in connection with the developments 
described under the next heading and discussed again farther on. 

The anal area.—In the Odonata there is no anal furrow or suture, 
as in most other insects, sharply delimiting an anal field. The anal 
vein, except in a few fossil forms (/sophlebia, tig. 31, etc.), is solidly 
joined to the cubitus, as already shown. We now pass to notice the 
distribution of the anal 
branches in the small area 
back of the cubital deflee- 
tion. 

Probably in the early 
Odonata the anal tracheal 
trunk occupied the posi- 
tion of the anal vein, well 
back of the cubitus. On- New, 


. 
togeny (see figs. 1 and 2) Fic. 16.—DIAGRAM REPRESENTING THE RECESSION OF THE 
TRIANGLE IN THE HIND WINGS OF THE LIBELLULID, 1, 





and analogy with insects 
of other orders would both 
support this view. But in such recent forms as I have had for study 


2, 3, AND 4, SUCCESSIVE STAGES, 


‘this anal trachea is closely approximated to the cubitus beyond the 


base, and, midway to the triangle, descends to the level of the anal 
vein, and sends branches both proximally and distally, about which 
that vein is formed (fig. 2, and Plate XXXI, figs. 1-3). Even in 
the thick wings of nymphs of Anisoptera the contorted position and 
decreasing size of the anal trachea indicate that, like the costal trachea 
of the opposite wing margin, it is suffering from lack of room; or, per- 
haps, outstripped by the intervening trachew that are better situated 
in relation to air supply. At least we find, especially in thin and 
narrow wing cases, the anal trachea dwindles, and loses successively 
all its branches, which then become incorporated into the cubital air 
system. The best developed anal trachea we have seen is that of Anax 
(Plate XX XI, fig. 3), in which it will be noticed that the terminal branch, 
A,, is continued beyond its position of fusion with the cubitus in a 
recurrent position. In the hind wing of Gomphus (Plate XXXI, fig. 1) 
it will be observed that this recurrent portion is attached to vein Cuw,; 
A,, apparently, wanting; A,, strongly developed. In the fore wing 
of the same nymph A, has also been transferred to the cubitus, being 
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attached to the cubital trunk at the place where the anal vein bends 
strongly away from it. In all the Zygoptera I have been able to 
examine, all the branches of the anal vein have been transferred to 
the cubitus in both wings, the anal trunk being very greatly reduced 
or wanting (see Plate XXX], fig. 2). 

Such transference of the branches of the anal trachea lends the 
strongest support to the assumption already made regarding the trans- 
ference of the trachea 2s to the media, in which case possible reasons 
for shifting and reattachment were much more clear. 

The anal loop.—Owing to such shiftings of trachea, owing also to the 
expansion of this region in some wings, occasioning the development 
of accessory tracheal branches and its reduction in others, causing all 
the branches to disappear, the homologies of those branches which are 
oftenest present are followed with difficulty. Two of them, however 
(designated as A, and A, in the figures), must be considered here, since 
they together form an inclosure, which becomes one of the strongest 


Fic. 17.—FORMS OF THE ANAL LOOP IN THE ANISOPTERA: 1, ANAL LOOP OF CYCLOPHYLLA DIPHYLLA; 
9 » 


2, OF Gomphoides stigmatus; 3, OF Gompheschna furcillata; 4, oF Gomphomacromia paradoxa; 5, OF 
Syncordulia gracilis; 6, OF Agrionoptera insignis; 7, OF (2?) Nannophya maculosa; 8, oF Ephidatia 
longipes; 9, OF Hydrobasileus extraneus. 


of the supporting structures of the expanded anal area of the hind 
wings of the Anisoptera. This inclosure may fitly be designated as 
the anal loop (al. of all the figures). Fig. 17 will serve to show some 
of its more common and characteristic forms. 

In some Aeschnine genera we find a supplemental loop (a/’) devel- 
oped between veins A, and Cu,,. Fig. 3 of Plate XX XI shows how 
this is brought about; it is another accompaniment of the widening of 
the base of the wing. Since in the Libellulide the anal loop extends 
from vein A, to vein Cv,,, it is to be considered as the equivalent of 
both loops in Anaa. Of the characteristic foot-shaped loop of the 
commonest Libellulide the ‘‘ toe” is of later development, and results 
from the concurrent elongation of veins A, and Cu,, with the expan- 
sion of the hind angle of the wing. 


After considering these changes severally, if we again compare fore 
and hind wing in any of the more specialized Libellulide we shall see 
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that only the part of the wing which lies back of the median vein has 
been affected by them. But that part has been modified profoundly; 
in it entirely different ends have been wrought out in the two wings, 
and by different means. The fore wing is characterized by greater 
modification of parts present in the primitive wing; the hind wing, by 
the greater development of new parts. 


Ill. SOME GENERAL FEATURES OF THE WING. 
VEIN SHIFTING AND VEIN DIFFERENTIATION, 


There are two kinds of specialization occurring simultaneously in 
insect wings, not clearly delimited, but, nevertheless, distinct enough 
to enable us to understand in a measure the reasons for the success of 
both. First, there is the shifting of veins for the mechanical advan- 
tage of position and the development of strong cross veins to aid in 
maintaining favorable positions. These developments have occupied 
our discussion hitherto. We have seen that the course of specializa- 
tion is traceable in each part, and we shall see further on that the 
parts, varying independently or being modified together, collectively 
furnish most excellent characters for interpreting the genealogy of the 
group. 

Second, there is a specialization which is not confined to any par- 
ticular part of the wing or to any particular structure, but which con- 
sists in the progressive differentiation between veins and membrane, 
in the concentration of strength-giving wing material within the sup- 
porting veins, and in the reduction of cross veins. Although less tan- 
gible, perhaps, and certainly iess useful for tracing genealogies, this 
kind of specialization is none the less real. The first furnishes char- 
acters differing in kind; the second, only those differing in degree. 
The first, rather than the second, is characteristic of fossil species, 
some fossil forms having carried the shifting of veins already described 
to extremes unparalled at the present time. The second, rather than 
the first, is characteristic of those modern genera which belong to the 
cooler regions of the globe. The first is often accompanied by very 
abundant“ venation. The second is indicative of keener competition 
in recent times and in temperate climates, necessitating greater 
economy of wing-building substance. 

A comparison of the wings of Veurothemés (fig. 18) and Tetragoneuria 
(fig. 19), two genera of Libellulide that may fairly be taken as expo- 
nents of the two kinds of specialization, will make the difference 
between them clear. In Newrothemis we have venation ‘* run wild ”— 
the vein-building material scattered with great prodigality throughout 
the membrane, forming a very irregular and inconstant mesh work, 


“One might almost say luxuriant. Possibly the advantage of the new position 
attained by the shifting of parts is so great that over development results from it at 
first. 


Proc. N. M. vol. xxvi—02 49 
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such as was common to many early fossils of other orders and such as 
is still characteristic of the tegmina of the Locustide. In Zetragoneuria 
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Fic. 19.—WINGs OF Tetragoneuria cynosura Say. 


order is wrought out of this seeming confusion in the wing membrane. 
The veins are strong, the membrane is thin and more transparent, 
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cross Veins are reduced so as to leave those that remain in such position 
that each seems to bear its individual share in the stress upon the wing. 
Instead of a dozen, more or less, of inconstant cross veins in the space 
between veins 2, and MW, between nodusand stigma, as in Veurothemis, 
there are but three, and these three are constant, and so for other 
parts. In and about the triangle of Vewrothemis are many veinlets 
which have been sacrificed to make the triangle itself stronger in 
Tetragoneuria. An actual count of the cells in a hind wing of Veuro- 
themis gives the number 2,695; in a hind wing of Zetragoneuria, 265, 
the latter wing being at the same time a little larger. Neurothemis 
has far outrun Zetragoneuria in all those adjustments of parts in the 
region of the arculus, already described, as characteristic of the spe- 
cialization of the Libellulide; but Zetragoneuria, having attained a 
fair measure of mechanically advantageous arrangement of parts, has 
attained success by disposing of its strength-giving wing material 
where it is most effective. 7etragoneuria is vastly superior in flight — 
is, indeed, one of the fleetest and most agile of winged creatures. 


CROSS VEINS. 


The vein-building substance of which we speak is of course hypo- 
dermis. The insect wing is essentially but a flat evagination of the 
body wall, with a few trachea grown out into it. During early devel- 
opment the hypodermis of the wing does not differ in any essential 
respect from that of other parts of the body. As elsewhere, it con- 
sists of a single layer of cells which secrete a protecting external 
layer of chitine. At the time of transformation, when the hypodermis 
of the two walls of the wing sac is bound together by fused internal 
processes, blood is forced out into the wing, greatly extending it lat- 
erally. The hypodermis is thus spread out in a very thin layer. As 
soon as a definitive layer of chitine is deposited, the hypodermal cells 
(which, of all cells known to me, possess the greatest capacity for 
speedy and extensive shifting and readjustment) begin to be segregated 
into groups along the lines of the veins that are to be, and there 
deposit additional chitine, which differentiates veins from membrane. 

Doubtless in the earliest insect wings the segregation of the hypo- 
dermal cells was such as to give a membrane crowded with somewhat cir- 
cular areoles, such as we find in the expanded lateral margins of the 
pronotum of the Tingitide, in the tegmina of the Locustide, in almost 
the entire wing of the fossil dragon fly -Z%chnidium, and in the wider 
spaces of the wing of Neurothemis. The principal veins first would 
become strongly marked by the accumulation of the hypodermal cells 
about the trachee. Cross veins would emerge from the meshwork, as 
they seem to be emerging in the wing of Neurothemis, in the spaces 
between veins 2, and M,, between M, and M,, etc., by the dropping 





“1 venture this unqualified statement without having seen Neurothemis fly. 
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out of veinlets that are longitudinally placed; or, as illustrated in the 
following diagram (fig. 20). 

A few strong cross veins for binding the longitudinal veins together 
would be developed first. In the wider spaces between the longitudinal 
veins the cells would take on hexagonal form as soon as necessity for 
economy in the disposition of vein-forming substance arose, and hexa- 
gons would, of necessity, fall into regular series or rows. This con- 
dition would early be attained—has been attained or surpassed by 
almost all living Odonata. Meanwhile the reduction among cross 
veins goes on apace, and the fundamental thing in this reduction con- 
sists in the better marshaling of the hypodermal cells at the proper 
moment of transformation. 

This brings us to the practical point, that cross veins are constant in 
number and position only when they have attained individual responsi- 
bility—when each has its own share in the stress of the wing stroke. 
Utility determines survival among cross veins as among species. No 
better illustration could be found than the two cubito-anal cross veins 
before the triangle in the wings of the Libellulide. The first of these 
is formed, as we have seen, about the descending portion of the anal 
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Fic. 20.—DIAGRAM ILLUSTRATING THE EMERGENCE OF STRONG CROSS VEINS. 


trachea, and that is a sufficient reason why in the reduction of cross 
veins it never disappears. The second in the fore wing becomes braced 
against the front angle of the triangle and acquires new responsibility, 
Ww vhich j insures its preservation; one would as soon expect to miss those 
other cross veins which bound the triangle. But in the hind wing 
this same cross vein acquires no such importance—rather loses through 
the recession of the triangle any importance it may have had to begin 
with, so it early disappe ars. In the more generalized Libellulide it 
is always present; in the more specialized it is uniformly absent, but 
in a few, in this respect transitional genera, it is present or absent 
indifferently. Similarly in the more specialized Libellulide but one 
cross vein persists in the space which the bridge incloses, and there is 
avery good reason why that one never disappears—it is formed about 
the dese ending trachea which precedes the bridge. 

Very similar are the antenodal and postnodal cross veins, of which 
so much use has been made in systematic work. In the fore wing of 
Neuraeschna the antenodals are more than forty, the number being 
inconstant; in Pachydiplax they are always six. In the hind wing of 
Neuraeschna the antenodals are about twenty-five; in that of Zetra- 
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goneuria they are four. Those antenodals whic h early chance become 
‘**matched” across both costal and subcostal spaces brace the deepening 
subcostal furrow better and are more sure to be preserved. 

Then there is a reduction of cross veins which seems not solely 
directed toward strengthening those that remain, but rather toward 
clearing out of spaces between the points of transverse union of longi- 
tudinal veins.“ This clearance takes place in different places in Libel- 
lulide and in Gomphinz, correlated with the difference in shape and 
position of the triangle in the two groups. In the former the cross 
veins disappear (see Pachydiplax, Plate XLVII, fig. 1) from the spaces 
adjacent to the subnodus and the oblique vein and under the stigma. 
In the latter (see Gomphus dilatatus, Plate XX XIII, tig. 1) from the 
spaces just beyond the arculus. In the schnine, with triangles 
similarly disposed, while the cross veins do not actually disappear just 
beyond the arculus, we find sometimes (as in Avav, Plate XL, fig. 3) 
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Fic. 21.—DIAGRAM SHOWING HOW HEXAGONAL CELLS BECOME RECTANGLES AND HOW CROSSVEINS 
BECOME MATCHED IN TRANSVERSE LINES ACROSS THE WING. 








all the veins on the anterior side of the base of vein J/,, between it 
and the radius, so dwindled that litthe more than thin membrane 
remains. This is much more evident in the actual wing than in the 
figure. 

We have already referred to the matching of nodal crossveins. In 
the Agrionine this process is carried so far that all the crossveins of 
the body of the wing become arranged in transverse lines. A com- 
parison of the wings of Archilestes (Plate LI, tig. 6), Zestes (Plate LIL, 
fig. 1), Argéa (Plate LIT, fig. 5), and Vehal/ennéa (Plate LIV, fig. 8) will 
illustrate the progress of this tendency 


“ Allowing, pe rhape, for readier flexion of the portion of the wing posterior to the 
cleared spaces, though of this I am not sure. In Myrmeleonide (Plate XXXVI 
fig. 2) subcosta and radius are strongly bound together at base and at stigma, while 
the long narrow space between is free from cross veins. It would seem, since the 
wing is easily flexed behind this space, the costal margin remaining rigid, that an 
imaginary axis of flexion joins the two strong yet elastic terminal points of union. 
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The accompanying diagram (fig. 21) shows the steps by which cross- 
veins may be brought into line. All these steps may be seen in the 
wings of Agrionine represented in the plates and better still in fig. 9. 

In Calopterygide crossveins are so numerous it seems to have been 
of more moment (at least in Calopteryx and its nearest allies) that the 
longitudinal lines of crossveins should become straight, allowing the 
longitudinal furrowing of the base of the wing to be extended to the 
margin. 


SECTORS AND SUPPLEMENTS. 


The areole, or cells, of the wing membrane are potential hexagons. 
Where bordered on one side by a straight vein they are converted into 
pentagons by the elimination of one angle; where included in a single 
row between two veins they become quadrilaterals, through the elim- 
ination of two angles. Even in the broader areas of the wing their 
hexagonal regularity is early disturbed by two more or less distinct 
means: (1) by the development of new tracheal branches, which pene- 
trate into the broader spaces, straightening out certain broken lines of 
crossveins and converting their bordering hexagons into pentagons; 
(2) by the development of longitudinal veins, independently of the 
tracheee—veins which traverse the same spaces in a direction generally 
more or less transverse to that of the accessory trachee and complete 
the havoc of the hexagons. By the first means are produced extra 
branches of principal veins, which so appear in the adult wing. Some 
of the most important of these are designated J/,,, 2s,, Cu. ete., in 
the figures. By the second means are developed curved veins, which 
are generally opposed in position to the principal veins bounding the 
wider spaces anteriorly. These may be called supplements. Both are 
well shown, and the difference between them is clearly demonstrated by 
Plate XXXII, fig. 1 of Anaw junius. The principal trachea shown 
is the radial sector, whose branches are accessory; the strong, develop- 
ing vein that sets across them, bending toward the radial sector at both 
its ends, is the radial supplement (R. suppl., of all the figures). It will 
be seen to be a purely cuticular vein, without trachea of its own. 
Behind vein J/, is an exactly similar vein, the median supplement (Jf. 
suppl., of all the figures). Behind vein /, and proximal to vein J/,,, 
though often joined to the latter, is another, the apical supplement (ap. 
suppl.), well shown in 7ramea (Plate XLIX, fig. 3) and its allies. From 
the outer side of the triangle there starts another, the trigonal supple- 
ment (trig. suppl.) well shown in /Zagendus (fig. 23), and in most Atsch- 
nine (Plates XXX VII-XL). 

Both supplements and extra branches, being relatively recent 
acquirements, are well developed only in the more specialized mem- 
bers of the several groups. 
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UNEQUALLY DEVELOPED WINGS IN THE SAME SPECIES. 


1. The specialization of fore and hind wings to an unequal degree, 
when both (or the parts concerned of both) are following similar lines.— 
A single illustration of this will suffice. In Chalcopteryx (fig. 22 
the fore wing has in several points outrun the hind. For instance, 
vein M/, separates from vein J/, in the hind wing at the subnodus, as 
is usual; but in the fore wing J/, has fused with J/, for the space of 
several cells’ length beyond the subnodus. Again, in the space 
between veins J/, and V/, there are a number of interpolated sectors, 
all of which are independent of the veins in the hind wing, but in the 
fore wing the next to the longest of these has become attached to vein 
M, in such position that J/, now appears forked. It will be seen at a 
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Fic. 22.—WINGs oF Chalcopteryz rutilans RAMBUR. 


glance that the anterior branch of this fork is the same thing as the 
independent sector occupying the same position and relations in the 
hind wing. First, a broken line of crossveins became straightened 
out longitudinally to form the sector; then, one of the crossveins 
lying below its proximal end in the fore wing became declined to 
brace the sector against vein V/,. But the bracing of the wing tip did 
not stop with this. The upper branch of the fork has acquired a lesser 
fork of its own, whose anterior branch is in like manner developed 
out of a still shorter sector, which has remained independent in the 
hind wing. Again, the longer of the two sectors in the space between 
veins 22s and MW, in both wings become attached to vein M/,; a sym- 
metrical fork has thus been developed in the fore wing, but in the 
hind wing the adjustment is still imperfect. 
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2. Unequally developed wings in the two sexes.—The wings of the 
male often outrun those of the female. The best-known instance is 
the frequent angulation of the anal area of the hind wing in the male, 
the hind angle of the female always remaining rounded. In Hagenius 
(fig. 23) it will be seen that the difference in conformation of the anal 
angle has slightly affected the form of the anal loop also. 

In that part of the Calopterygine series in which the stigma is lost 
it is retained longest in the females. 

In Agrion (fig. 4, ¢.) it retains a much more primitive form in the 
female. The curious stigma of the fore wing of the male of Anom- 
alagrion (fig. 4, vu.) has outstripped that of the hind wing, but even 
the latter is somewhat less primitive than either stigma in the female. 
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FIG. 23.—WINGS OF Hagenius brevistylus SELYS. 


The reason for the greater specialization of the wings in the male is, 
of course, so well known as to need only passing mention. The 
males, and not the females, seek their mates and compete for them 
upon the wing, often amid great rivalry. 


SUMMARY OF THE MORE GENERAL TENDENCIES OF VEIN EVOLUTION WITHIN THE ORDER. 


The facts of ontogeny and comparative anatomy hitherto presented 
seem to warrant a number of conclusions as to the development of the 
several parts, which conclusions may be expressed in tabular form as 
follows: 


Generalized condition. 


Subcosta 
wing base. 


long; nodus remote from 
Antenodal and postnodal cross veins 
numerous, weak, irregular (not matched), 


and none of them hypertrophied. 


Stigma without special support. 


Developmental tendencies. 


Subcosta becoming shortened and the 
nodus retracted. 


Antenodal and postnodal cross veins 
becoming reduced in number, stronger, 
more regular, matched in 
position or differentiated among them- 
selves. 


sometimes 


Stigma becoming supported, proxi- 
mally by a brace vein (hypertrophied 
cross vein), and distally by a sector 
(M,,)- 
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Bridge weakly or incompletely devel- Bridge becoming strong and directly 
oped; oblique vein remote from the sub- attached to vein M,+,; oblique vein, re- 


nodus. tracted toward the subnodus. 
{ll principal veins straight or gently Some principal veins becoming strongly 
curved and evenly forking. angulate at points of special bracing. 
Media at the top of the arculus. Media descending the arculus. 
Veins M,-, and M, at their departure Veins M,-, and M, becoming fused, or 


from the arculus, separate and straight. strongly arched upward, or both. 
Triangle, supertriangle, subtriangle, Triangle, etc., becoming strong and 

etc., ordinary quadrangular areoles (per- highly differentiated inclosures. 

haps traversed by weak cross veins) . 


Cubitus somewhat symmetrically Cubital fork becoming strongly uni- 
forked. lateral. 
Anal angle of the wing unsupported. Anal angle becoming supported by the 


junction of veins Cu, and A, and, some- 
times, by the development of an anal 


loop. 
Cross venation dense, irregular, and Cross veins becoming fewer, stronger, 
inconstant. more definite and regular, and the mem- 


brane, thinner. 

Fore and hind wings alike. Fore and hind wings differentiating (1) 
by following parallel paths with unequal 
speed, and (2) by following different 

paths. 


IV. 





LINES OF SPECIALIZATION. 


Hitherto we have been discussing wing characters more as individual 
entities than as mutually dependent parts of a single organ. The 
illustrations of the steps in the development of each, drawn from adult 
wings, have been selected arbitrarily, and have not always been drawn 
from a single line of development. They have served the purpose of 
illustrating in a general way the progressive modifications of each part, 
confirming the ontogenetic record. In their application to this end 
we have necessarily overlooked the lesser individual peculiarities of 
each. Correlated characters varying independently preserve, some 
here, some there, bits of the ancestral record, but with more or less of 
individual alteration of it. It is probable that every one of the char- 
acters discussed in this paper would be found on closer study to pos- 
sess distinctive features in each genus—earmarks of the genus. This, 
of course, applies not to wing parts alone, but to every other part as 
well. 

We come now to consider these same characters in their ensemble. 
Their individual records, of course, do notagree. Did they agree, we 
should have a single lineal series, very well adapted to book making. 
We should have a wing exhibiting the generalized characters just 
mentioned with which to begin the series. But while it has been easy 
to show by concurrent ontogeny and comparative morphology that 
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the characters there presented are relatively primitive for the group, 
and while each of these characters is exhibited in some of the more 
generalized forms, it is quite impossible to find a single wing embody- 
ing them all. Let us therefore now carefully compare the several 
records and discover, if we may, the history of the principal Odonate 
wing types. 





THE FIRST DICHOTOMY. 


The first dichotomy has been already indicated, or, at least, implied. 
Aside from the crossing of the radial sector, respecting which all 
dragon-fly wings are in essential agreement, the quadrangle has cer- 
tainly played the most important réle in the evolution of these wings. 
Upon the quadrangle two distinct tendencies have operated, producing 
the suborders Zygoptera and Anisoptera. In the former the tendency 
has been to preserve the quadrangle as a unit of wing structure, to 
continue vein Cu, outward from it in direct line, and to set off Cu, 
squarely upon the distal end of vein A,. In the latter the tendency 
has been to divide the quadrangle into triangle and supertriangle, and 
to differentiate between fore and hind wing. Supplements are devel- 
oped only in the latter, while the tendency toward the matching of 
cross veins and the reduction of the base of the wing are characteristic 
only of the former. 

; SUBORDER ANISOPTERA. 


Again, in the two great families of this suborder two dominant tend- 
encies are almost equally plain. In the Awschnide these are toward 
(1) the similar elongation of the triangle in both wings; (2) the develop- 
ment of strong supplements; (3) the hypertrophy of two antenodal 
cross veins; (4) the development of a brace to the stigma, and (5) the 
angulation of the hind angle of the hind wing in the males. In the 
Libellulide there is the single, more definite, and more exclusive tend- 
ency, already discussed, toward the differentiation between fore and 
hind wings at the triangle. 

A. A&chnide.—The family Aschnide isa bundle of remnants. In 
it are found no less than eight fairly distinct types of venation. The 
types represented by J//eterophlebia, Stenophlebia, and Aschnidium* 
are extinct. That of Petalwra was much more abundant in past times 
than now. Chlorogomphus and Cordulegaster are represented by but 
a few isolated species. Only the groups of Gomphus and 4&chna are 
dominant at the present time. In some cases, therefore, there is no 





a Attention should be called here to the peculiar and altogether isolated type of vena- 
tion found in 2schnidium. In wings, otherwise like those of ‘the A&schnide, the 
shifting of the anal vein up toward the inner angle of the triangle is completely carried 
out in both fore and hind wings. In this, and also in the secondary developments for 
supporting the expanding anal angle, .2schnidium far outran all living forms. In the 
matter of differentiation between veins and membrane, however, and the reduction 
of cross veins, it remained very generalized indeed. 
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material to be had for tracing genealogies, and we will attempt to 
point out only the more important venational features, comparing 
them with the conditions we believe to be primitive for the order. 

Chlorogomphus.—This (fig. 24) is an isolated living type, specialized 
in the extensive differentiation between fore and hind wing by the 
development of an expanded anal area upon the latter, generalized in 
its unbraced stigma and in its retention of cross veins in the space 
before the arculus. It parallels Macroméa moore? in the peculiar form 
of its anal loop, and //emianax ephippiger (Plate XXXVI, fig. 3) in 
the circuitous course of vein Cu,. It is unique among the Odonata 
known to me in that the triangle of the hind wing has been elongated 
transversely to the axis of the wing, while that of the fore wing is 
equilateral. 
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Fic. 24.—WINGSs OF Chlorogomphus magnificus SELYS, FEMALE. 


The Cordulegaster group.—This small group has retained some decid- 
edly primitive features. Anal vein and second cubito-anal cross vein 
have retained their primitive position and relations in both wings. 
The triangles are alike, and only moderately elongated. No supple- 
ments are developed; and there is no brace to the stigma, or only a 
very imperfect one in /%fa/‘a and itsallies. There is, however, a mod- 
erate enlargement of the base of the hind wing, and this becomes 
angulate in the males. Cordulegaster sayi (tig. 25) and Phyllopetalia 
apicalis (fig. 26) represent the divergence of the group; there is uni- 
formity in the more important wing characters. There has been a 
slight development of accessory branches upon the radial sector, and 
in the wing of Phyllopetalia will be noticed the undulate course taken 
on by veins J/, and 2s, and by M, and M,; but the reduction of redun- 
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dant cross veins, and the strengthening of the principal veins and braces 
seem to have been the means whereby these wings have attained their 
goodly measure of efficiency. 

#xchnine.—We come now to a group that is flourishing in our own 
time the world over. It contains the largest of our common dragon- 
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FIG. 25.—WINGs OF Cordulegaster sayi SELYS. 


flies, all strong-flying species, composing many genera. In the more 
specialized genera are many species. There is great variety in the 
details of the luxuriant venation of the group. Here, then, we have 
opportunity to apply the facts of development previously outlined to 
the unravelling of a bit of genealogic history. 
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Fic. 26.—WIiINGs OF Phyllopetalia apicalis SELYS. 






The most characteristic features of the Aischnine wing are (1) the 
approximation of veins J/, and J/,, brought about by the bending 
forward of vein J/, at the stigma, (2) the development of strong and 
broadly curved supplements, and (3) the elongation of the triangles in 
the direction of the axis of the wing. These will be seen in their best 
development in such genera as dchna and Anar (Plate XL.) 





Né 


m 
pl 


no 


pr 
se 
br 
an 


of 
tr 
pl 
In 
ce 
of 
ys 


his 
by 
all 
(P 
wl 
sp 
be 
fre 
sti 
m¢ 


he 


be 





— 













No. 1331. DRAGON-FLY WING VENATION—NEEDHAM. 735 


Doubtless, the most generalized group within the Aeschnine series 
is composed of Cymatophlebia (fossil), and Gompheschna (Plate 
XXXVII, fig. 1), which have the triangle little elongated, all supple- 
ments but little developed, the anal loop small and compact, with no 
supplemental loop, and the anal angle of the hind wing, therefore, not 
greatly dilated, but which always have the stigma braced against vein 
MV, opposite a forward bend in vein /,. These all exhibit affinities 
with the preceding and the next following groups. Even the upward 
bend of vein J/, at the stigma is hardly more marked in Gomphzschna 
than in Phyllopetalia (tig. 26). 

Passing by these two genera; we next come upon a number of 
others which have a more pronounced A¢schnine aspect, as Boyeria 
(Plate XX XVII, fig. 3), Basizeschna (Plate XXXVII, fig. 2), and 
Hoploneschna (Plate XX XVIII, fig. 1). These have vein J/, more 
strongly bent toward the stigma, the triangles longer, radial and 
median supplements well developed, and trigonal supplement and sup- 
plementary anal loop developing. In these genera the radial sector is 
not forked. 

In 4kchna and its nearest allies (Plate XL) we see the further 
progress of these tendencies. There is this added feature—the radial 
sector has become forked. It will be observed that the anterior 
branch of this fork is separated from vein J/, by a single row of cells, 
and that in the same place in Basizschna (Plate XX XVII, fig. 2) there 
is a line of cross veins tending to straighten out. The anterior branch 
of the fork is developed out of this line of cross veins. In the Aus- 
tralian 7chna brevistyla (not figured herein) all stages of its com- 
pleteness and incompleteness may be found in a series of specimens. 
In the nymphal wing of Anax jun‘us, a strong trachea is seen to pre- 
cede only the posterior branch of the fork. Thus the anterior branch 
of the fork is clearly a relatively recent acquisition of such genera as 
Axchna, Gynacantha and Ana, the dominant genera of the subfamily. 

In tracing this relatively simple developmental line that leads to the 
highest specialization of this kind to be found, we have purposely passed 
by several lateral offshoots. The one of these which seems nearest 
allied to ixchna is represented by Neureschna and Staurophlebia 
(Plate XX XIX, fig. 2), which, having retained the tip of the subcosta 
which extended beyond the nodus and many cross veins in important 
spaces, are not to be derived directly from forms in which these have 
been lost; lacking a brace to the stigma, can not have sprung directly 
from such genera as those of the Boyeria group in which this useful 
structure is well developed, but may well have sprung from the com- 
mon ancestor of Boyeria and d&chna. 

Furthermore, Ana (Plate XL, fig. 3), while very highly specialized, 
has retained the most primitive position of the media at the arculus to 
be found in the group, and has the hind angle of the hind wing rounded, 
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and not angulated, in the male. These characters, together with 
others found in other organs, give cause for setting apart Anaa (with 
Hemianax, Plate XXXVI, fig. 3) as constituting a different develop- 
mental line from the one in which Zschna is found. 

Then there is the important Brachytron group of genera (Brachy- 
tron (Plate XX XVIII, fig. 2), Aschnophlebia (Plate XX XVIII, fig. 
3), Planeschna, Calizschna, Nasizschna (Plate XXXIX, fig. 1), 
Epizschna, etc.), which seems at first sight so closely allied to 4schna, 
which was set apart by Karsch“ for systematic purposes, on excellent 
venational characters, the manner and the purport of whose develop- 
ment remain to be indicated. The radial sector is forked in these, but 
after the anterior branch is acquired the whole sector does not, as 
in £schna, bend anteriorly, arching away from the radial supplement, 
which becomes bent in the opposite direction, but both remain straight, 
and the tendency seems to be toward strengthening and deepening the 
fork. As a consequence, vein J/,, is allowed in the Brachytron group 
to occupy its accustomed place and to bear its share in the stress of 
the wing stroke, not being crowded out, as in the A’schna group, by 
the encroaching distal end of vein J,. 

Boyeria seems to stand near where was the parting of the ways that 
led to the development of these two groups. One may see that either 
form of radial sector might readily have been derived from that of 
Boyeria (Plate XX XVII, fig. 3). 

The study of the trigonal supplement adds force to such opinion. 
In Boyeria it might be interpreted as joining the median supplement, 
or as passing below it with a single row of cells between; its position 
is not decided. But in the Aschna group it distinctly joins the 
median supplement, and in the Brachytron group it distinctly extends 
below by one row of cells. 

The behavior of the distal ends of veins M, and J, offers still 
further corroborative testimony. Beginning with a condition like 
that found in Boyer‘a, where there are several rows of cells included 
between these two veins for the distal third or fourth of their length, 
the veins themselves being parallel, development takes place along 
two distinct lines. In the Brachytron line these veins remain parallel, 
and specialization consists in the progressive reduction of the cells 
between them to a single row. In the Aschna line, vein J/, becomes 
bent away from vein J/, at a point opposite the proximal end of the 
radial supplement, while reduction proceeds as usual on either side this 
place. (See £4. californica, Plate XL, fig. 1, and 4. ingens, Plate 
XL, fig. 2.) It will be observed that the vein J, finally appears to run 
into vein M,. This is wholly due to the increasing deflection of vein 





M, and to the straightening out of two cross veins which happen to, 


lie opposite the point of deflection. These cross veins first are so 





@ Kritik des Systems der Aschniden, Ent. Nachr., X VII, pp. 273-290. 
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placed as to cause vein J/, to appear forked (see &. californica, Plate 
XL, fig. 1), when they appear as the upper branch of that fork; finally 
they appear as the true continuation of the vein. As the anal vein is 
switched upon the second cubito-anal cross vein in the Libelulide, 
so here vein J/, is switched into an entirely new position upon two 
cross veins. 

It is worthy of passing remark that this shifting is an accompani- 
ment of differentiation between longitudinal veins in very highly 
specialized Auschninee. This will be much more clearly seen in actual 
wings than in the best of figures. A glance at such wings as those of 
Anax junius or Aschna californica will discover that Rs is strong, 
MU, is weak; M,.is strong, M, is weak; Cu, is strong, Cu, is weak. 
The strong vein bounds posteriorly the space in which the weaker one 
lies. The cross veins just discussed, which join vein J, so solidly to 
vein M,, together with several lines of cross veins descending from the 
strongest part of the radial sector, complete the boundary of the space 
in which the weakest part of vein J/, is included. _ 

But to return to our theme, we have seen that the behavior of radial 
sector and supplement, of trigonal supplement, and the distal ends of 
veins M, and J/, furnish cumulative testimony to two divergent lines 
of development, which, starting with forms a little less A¢schna-like 
than Boyeria, have evolved the groups of Brachytron and Axchna. 
And we have shown that, with respect to venation at least, the groups 
of Neureschna, Anax,and Gompheschna are successively more remote. 

Gomphine.—In this group we come upon another type of Aschnid 
venation, a type which is chiefly characterized by the similar shifting 
of the anal vein in both wings, but only to such extent that that vein 
appears more or less symmetrically forked. There are few venational 
specialties. Neither the shifting of veins for advantage of position 
nor the reduction of cross veins have proceeded very far. That vena- 
tion is at a standstill is indicated by the unusual constancy of mechan- 
ically unimportant cross veins, such, for instance, as the one traversing 
the supertriangle. Variation from the type is slight, considering the 
large number of genera in the group; and such as there is, it does not 
lend itself readily to serial arrangement. The very moderately 
widened anal angle of the hind wing is supported mainly by straight 
and parallel anal and cubital branches, as in the more generalized 
¥schnine. An anal loop is developed in many genera, but has so 
different aspect in several of them it seems quite possible it may have 
been developed several times independently. (See Zanthus, Plate 
XXXV, fig. 3; Cyclophylla, Plate XXXIV, fig. 1, and //agentus, fig. 
23.) A strong trigonal supplement is developed in //agenius. The 
declined portion of the cubitus (inner side of the triangle) becomes 
elongated in the fore wing more than in the hind in Cyclophylla and 
Aphylia (Plate XX XIII, fig. 3). Accessory sectors of unusual strength 
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are developed upon the posterior side of veins Rs and M, in Gomphidia 
(Plate XXXIV, fig. 3). Possibly these features indicate the tips of 
numerous short developmental twigs. The brief records of the several 
parts are certainly contradictory; and the parts themselves, which one 
might use as bases for the first divisions of the group, seem so nearly 
of equivalent importance that one may hardly choose between them 
with assurance. Probably the records of other organs will be more 
easy of interpretation. 

The South American genus Agriogomphus (fig. 27) exhibits vena- 
tional characters that are quite as generalized as are to be found in the 
group. Triangle and subtriangle are still four-sided, the cubital and 
anal veins before them being but moderately augulated, the stigma is 
weakly braced, there is no anal Joop and there are no supplements. 


“ASIA 


meautde 


Fic. 27.—WINGs OF Agriogomphus sp? 


We may remark, in passing, that the Gomphin, having attained a 
fair measure of advantageous vein arrangement, and a fair (or, in the 
strongest species, even a superior) degree of vein differentiation, seem 
to have turned toa specialization of another sort. The imagoes are on 
the wing less constantly than other Odonata and fly for a shorter period. 
During this time their chief concern is with reproduction, hence we 
find the external genitalia highly specialized. The shortening of the 
period of imaginal life is correlated, also, with extreme specialization 
of the nymph. In fact, the struggle for existence has been mainly 
transferred to nymphal life.“ 


North American Gomphinze, Can, Ent., X XIX, 164-168, 1897. 
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P-talurine.—The type of venation presented by this singular group 

parallels, rather remotely, the Libellulide in the behavior of the anal 
vein, shifting as it does upon the second cubito-anal cross vein to brace 
the antero-internal angle of the triangle in the fore wing, retaining a 
more direct course to the hind angle in the hind wing. It parallels 
the fossil Stenophlebia in the curvature of the wing outlines, tending 
toward a somewhat sickle-shaped wing apex. The very peculiar, nar- 
rowly linear stigma is directly correlated with the wing form. It will 
be observed in the genera Uropetala (fig. 4, 8) and Phenes, in which the 
costal space is most narrowed and the stigma most curved and elon- 
gated, the brace vein has 
migrated away from the 
stigma toward the nodus. 
In this group the anal loop 
is often not well differen- 
tiated (fig. 28). Except- 
ing at the base of the 
wing, reduction of cross- 
veins has not been carried 
very far. Tachopteryx 
hageni (fig. 29) seems to 
be the most generalized 
living member of the 
group (compare with Plate 
XXXVI, fig.1). Itwill be 
observed this one is most 
like the Gomphine, the 
subfamily which is doubt- 
less nearest akin. The 
group is a very small one, 
apparently on the wane. 

It is well represented  »,, 
among the Tertiary fossils A DETAIL FROM THE REGION OF THE NODUS, SHOWING THE 
of Europe. Of living spe- BRIDGE WITH TWO OBLIQUE VEINS, O” AND O. 
cies there is one in the eastern United States, one in Nevada, one in 
Japan, and there are several each in Chile and the Australian region. 

B. Libellulide.—This family, unlike the Eschnide, exhibits a single 
type of venation, whose dominant tendency is toward the differentia- 
tion between the wings, by means of the procession of the triangle, and 
the switching of the anal vein in the fore wing, and in the hind wing 
the recession of the triangle and the elongation of the anal ioop. 
The stigma is never braced, and the bridge remains shorter than in 
the AEschnide, with fewer included cross veins. 

Macromiine.—Members of this group (Plate XLI, figs. 1 and 2) 
have followed these tendencies a little way, and have then gone off on 

Proc. N. M. vol. xxvi—02 50 


i}. 28.—BASES OF WINGS OF Petalura gigantea LEACH, AND 
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lines of their own, specializing highly. The shifting of the anal vein 
in the fore wing, the fusion of the branches of the media beyond the 
arculus, the development of a strong anal loop (of almost Cordulegas- 
terine form, to be sure), the retraction of the nodus in the hind wing, 
and especially the general reduction of cross veins and the narrowing 
of the apex of the wing, mark this as a peculiar group, more distinct 
than any other within the Libellulid series, and well worthy of sub- 
family rank. 

Libelluline, including Corduline, s. str.—Passing Macromia, and 
passing also a few isolated forms with triangles in the fore wing four 
sided and in the hind wing often little retracted and with the anal loop 
short, indistinct, or wanting“—all lateral offshoots, I believe, from 
near the bottom of the Libellulid series—we come upon a series of 
closely related forms, the most extensive and flourishing in the order, 
It were idle to attempt to indicate all the lines of specialization to be 
es peo ot 
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Fic. 29.—WINGs OF Tachopterys hageni SELYS, DETAILS IN PART OMITTED IN FORE WING. 


found in the wings of this series. We will endeavor to point out only 
a few of the leading tendencies that are superadded to the more gen- 
eral ones already noticed. 

It is most interesting to note, in this series, how the two venation- 
evolving processes already discussed, vein adjustment and vein differ- 
entiation, have alternately held sway. Thus, in the first instance, vein 
adjustment has been carried out to a very moderate extent, vein differ- 


a1 pass these by because I have not found the genetic thread that will bind 
them into a natural series. I have seen but few of them ( Tetrathemis, fig. 10; 
Nannodythemis, Nannothemis (Plate XLIII, fig. 2), Nannodiplax, and Nannophyc), 
and in this paper we are dealing only with lines of development. These are among 
the rarest of specimens in collections, and differ so much among themselves that 
there are of them almost as many genera as species. They have all the earmarks of 
developmental remnants. If Karsch’s group Nannophyx (Ent. Nachr., XV, pp. 
245-263) should be made to include all these forms, it should include also Cordulephya 
and perhaps Jdyony., which have more affinity with some of these than with any of 
the Cordulinz proper, 
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entiation to a remarkable extent, and the result has been the evolution 
of the Corduliine, s. str. (Plate XLII.) The branches of the media 
are never extensively fused at their departure from the arculus. The 
true course of the anal vein behind the triangle is never obscured. 
The anal loop never becomes distinctly foot shaped. It is short in 
Gomphomacromia (Plate XLIII, fig. 1); longer and shaped like the 
conventional diagram of a simple gland in Orygastra (Plate XLII, fig. 
2), truncated on the end but not widened in Neocordulia androgynis 
(Plate XLII, fig. 1); squarely truncated and slightly widened in the 
undescribed Veocordulia shown in fig. 30; and obliquely truncate and 
increasingly widened on the ‘* toe” side in //emicordulia (Plate XLII, 
fig. 3), Somatochlora, ete. In short, the vein shifting of the Libellu- 
lide is far from reaching its maximum in this group, but a fairly 





FiG. 30.—WINGS OF AN UNDESCRIBED SPECIES OF Neocordulia FROM BRAZIL. 


advantageous arrangement of the veins has been attained, and reduc- 
tion of unimportant and strengthening of important veins has pro- 
ceeded until the Corduline wing has become the equal in efficiency of 
the best of insect wings and the superior of most others in its own 
family. 

Among Libelluline proper, Agrionoptera and its nearest allies seem, 
on the whole, about as generalized as any (Plate XLIV, figs. 1-3) in 
having cubitus and anal vein very moderately angulated before the 
triangle in the fore wing, slight recession of the triangle and a short 
anal loop in the hind wing, and in the form of the wing as « whole. 

Passing up the series we find the triangles progressing along lines 
we have already pointed out, the anal loop becoming foot shaped, and 
extending a support for the ever-widening anal area. When it was 
just becoming foot shaped, with a rudimentary ‘“‘ toe” meeting the hind 





742 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVI. 


margin of the wing, the hind angle only moderately enlarged, special- 
ization by reduction seems again to have dominated, producing a group 
of genera of which Macrothemis is a good exponent (Plate XLVI, 
fig. 1). 

Then there is the important group of genera allied to Lzbellula, in 
which the branches of the media at their departure from the arculus 
are hardly fused, in which the narrowing and transverse elongation of 
the triangle and the deflection of the anal vein before the triangle have 
progressed very far, but in which only a very. moderate reduction of 
cross veins has occurred (Plate XLVIII). The tendency of vein J/, 
to become undulate is also a feature of this group. 

There is also the heterogeneous group of genera allied to Vewrothem/s. 
These will at least agree in exhibiting the highest degree of vein 
adjustment together with the lowest degree of vein reduction to be 
found in the series (fig. 18). 

At some point in this series not remote from Celithemis (Plate 
XLVI, fig. 2) may have set in the extensive reduction of cross veins 
characteristic of a very large number of genera allied to Sympetrum. 
(See Plate XLVI, fig. 3, and Plate XLVII, fig. 1.) 

Another offshoot from near the same place, combining in a high 
degree both kinds of specialization, culminates in Zramea and its 
allies (Plate XLIX), which I regard the most specialized of Libel- 
luline, if not of all Odonata. 

In the three last-mentioned groups there is a pretty adjustment of 
the second cross vein in the space between veins J, and J, in oppo- 
sition to the proximal end of the radial supplement. Plates XLV and 
XLVI and fig. 2 of Plate XLVII will show its increasing definiteness 
and obliquity of position and the perfecting of the brace of which it 
is a third part, the other parts being the supplement and the oblique 
vein. A trivial character this? Indeed it is but a straw, yet it shows 
the way biologic winds blow. 


ZYGOPTERA. 


In this suborder we have again two families, the more generalized 
abounding, as before, in venational experiments (if I may so speak), 
some of which have been abandoned in recent times, the more special- 
ized, being more homogeneous, characterized by a single principal 
trend in its wing development. The suborder as a whole has retained 
in recent times two primitive characters, in the similarity of fore and 
hind wings“ and in the total lack of supplements. 

A. Calopterygide.—There are four fairly distinct types of venation 
in this family, the most peculiar of which is represented by the fossil 
genus /sophlebia (fig. 31). In this type the hind wing was as much 
dilated at the base as in the Anisoptera, but by very different means. 


« For this reason we figure in most cases but one wing. 





No. 1331. DRAGON-FLY WING VENATION—NEEDHAM. 743 


The support for the expanded area developed upon vein Cw,, which 
was set off from vein Cu, by a long posteriorly directed stalk; sec- 
ondary branches developed upon the posterior side of vein Cu, radiating 
tothe wing margin. The anal vein did not join vein Cu,. The stigma 
was unbraced, and the wings were decurved at the tips, much as in the 
Petalurine. 

Among living Calopterygide the tendency has been to match cross 
veins in lines parallel with the veins, thus producing a large number 
of interpolated sectors between the principal veins. This has been 
carried so far that few vestiges of the primitively hexagonal form 
of the cells remain. This has facilitated (perhaps we should say has 
accompanied) the throwing 
of the wing membrane into 
longitudinal furrows, and we 
find the sectors, in some 
forms, alternately convex 
and concave even to the dis- 
tal margin of the wing. In 
those forms in which the 
furrowing of the membrane 
is most general we find the 
least tendency toward re- 
duction of cross veins. Per- 
haps the fanlike folding of 
the membrane enabled it to 
resist bending and rendered 
unnecessary the differentia- 
tion of stronger veins for 
that purpose. 

Epallagine.—This group 
comprises the more general- 
ized living members of the 
family, especially in the Le- 
gion Euphea of de Selys, 


FIG. 31.—Ba8E OF WINGS OF Jsophlepia (FOSSIL) IN PART 
AFTER DEICHMCULLER. 


wherein the nymphs, so far as known, have paired gill filaments along 
the sides of the abdomen and have biramous mandibles. In this group 
the media tends to descend to the middle of the arculus, the nodus to 
recede moderately toward the base of the wing, and the quadrangle to 
lose the dividing cross vein. The quadrangle behaves similarly in both 
fore and hind wings. P%eudophwxa seems, on the whole, as primitive 
as any genus of the group (fig. 32). A‘nocypha and its allies (Plate 
LII, figs. 1, 2, and 5) constitute a short lateral series. De Selys long 
ago showed, from characters not drawn from the wings, that they 
constitute a distinct subordinate group, but he did not point out the 
venational characters in which they are peculiar. These will be dis- 
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covered by observing the behavior of the medial and cubital branches 
just after their separation. Just beyond the areulus veins Jf,. and 
M, separate by arching in opposite directions, forming a symmetrical 
fork. At the end of the quadrangle vein J/, arches forward, vein 
Cu, sometimes arching with it, and vein Cu, arches backward, the 
two thus becoming set in opposing positions. Vein Cu, remains 
simple. 
Soo 
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FIG. 32.—WING OF Pseudophxa sp? 


Throughout the group the stigma is well developed. In the space 
between veins J/, and J/, the longest of the sectors occupies an inter- 
mediate position, with shorter sectors on either side of it. The South 
American Cyanocharis (Plate LI, fig. 3) and D/¢cterias parallel the 
next following group in the fusion of vein J/_, with the radius beyond 
the arculus, but in general the group is wholly lacking in those 
peculiar developments that characterize the two next groups. 

Anisopleura, Epallage (Plate LI, fig. 2), Bayadera, Cyanocharis (Plate 


Fic. 33.—BASE OF FOREWING AND A BIT OF HINDWING OF Rhinocypha sp? 0, OBLIQUE VEIN THAT 
WORKS THE POINT OF SEPARATION OF THE TRACHEA OF THE RADIAL SECTOR. 


LI, fig. 3), Diphlebia, and Philoganga (fig. 44) illustrate a tendency 
toward the reduction of the base of the wing, and toward a consider- 
able degree of vein differentiation throughout the membrane. The 
general result is analogous to that arrived at in the Agrionine, 
discussed below. 

Vestaline.—In all this extensive group the media descends the 
arculus and departs from it in a line that is continued directly by 
vein ¥,, while vein J/,,. arches strongly from its anterior side. The 
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fork is thus unilateral. In such genera as Calopterya (fig. 34) and 
Vestalis (fig. 41), vein J/,,. reunites with the radius—completely fuses 
with it—only to separate again, after which its base appears as a cross 
vein and its distal end as a branch of the radius.“ The longest of the 
sectors between veins J/, and J, closely parallels vein J/,, with all 
the shorter sectors before it. The stigma tends to atrophy, more 
rapidly in the males. The quadrangle becomes unusually elongated, 
and is almost always convex on its anterior side and traversed by a 
number of cross veins, among which the identity of the typical one is 
never evident. Vein ('u,, just beyond the quadrangle, sets off a recur- 
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Fic. 34.—Calopteryz maculata BEAUVOIS, FORE WING AND BASE OF HIND WING. 


rent branch for the support of the anal angle of the wing. The longer 
interpolated sectors tend to become attached as forks to the front side 
of the principal veins, and to become set in opposition to the same 
beyond the point of their attachment. Vesta/s (fig.. 41) illustrates 
well the culmination of nearly all of these tendencies. 

A short side line includes only //etzrina and Lats. The tendency in 
these is neither toward narrowing the wing at the base nor widening 
it beyond, but it is found evolving a unique transverse wing brace out 
of the bases of the cubital branches. (Plate LI, fig. 4.) 





“Thus the radius gained its typical complement of branches, which enabled 
Redtenbacher to see in Calopteryx the form of wing from which all other Odonate 
wings might be derived! (Ann. k. k. naturhist. Hofmus. Wien, I, 1886, p. 167.) 





746 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVI. 


The main line includes such forms as Phaon, Mnais, Calopteryx 
(fig. 34), Newrobasis (fig. 43), and Vestalis (fig. 41), in which the 
tendency is toward further vein adjustment without much further 
vein differentiation; attaching sectors to principal veins, and widening 
the wing distally, losing the stigma. 

Thorine.—Another type of venation is found in Zhore (fig. 35) and 
its allies, a very circumscribed group, comprising but a few South 
American genera. De Selys long ago set this group apart upon an 
excellent venational character, i. e., the media does not descend the 
arculus at all. To this may be added, the media departs from the 
arculus in line with its branch J/,, while J/, arches strongly from its 
posterior side, thus making a unilatera] fork which is in position the 

reverse of that of the Vestaline. 
The longest of the sectors be- 
tween veins J/, and J, closely 
parallels vein J/,, with all the 
shorter sectors behind it. The 
basal curvature of vein J/, makes 
the quadrangle concave anteri- 
orly, and widest at the proximal 
end. There is an odd differ- 


(1) entiation between quadrangles 
ST ‘i 


SI MEIN ITT HTT of fore and hind wings, that of 


aT | Sesto the latter becoming twice the 


J . . 
SD p SS length of that of the former. In 
VY [ | Cora (fig. 36) vein Cu, is almost 


L/ 
U7 a | simple; in Zhore, Euthore, and 
veut , Chalcopteryx it is symmetrically 
UY iT] forked just beyond the quad- 
/ rangle. 

While in this group a form 
and general aspect of wing much 
lixe that of the typical Calop- 
terygine has been developed, a 
comparison of the venational characters will show that the means 
employed have been almost diametrically opposite. 

Some synthetic types.—In Plate XLI, fig. 3, there is shown a new 
figure of the much-discussed Palxophlebia superstes Selys, from Ja- 
pan—fore and hind wing of a female specimen, photo-enlarged. It 
is by no means easy to indicate the nearest relationship of this isolated 
species. Wing characters, like other characters, are contradictory. It 
agrees with the Lestine and with the more generalized members of 
de Selys’s heterogeneous and untenable Legion Podagrion in the form 
of the stigma and arrangement of cross veins behind it, and in the 
arrangement of the interpolated sectors in the space between veins 
M, and ,, and also in the obliquely placed quadrangles. It agrees 
further with Lestine in the possession of a long bridge terminated 


Fic. 35.—BASE OF WINGS OF Thore gigantea SEL. 
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distally by an oblique vein. It differs utterly, however, in the form 
of the quadrangle of the hind wing, in the remoteness of the nodus 
from the arculus, and in the relation of the arculus to the hypertro- 
phied antenodal cross veins 

It agrees with generalized Gomphines in the last-named particular 
(compare with Plate XXX/V, fig. 3), also in the general relations of 
bridge and oblique vein, and relations between arculus and nodus; 
but its quadrangles are undivided, and the hind margin of both wings 
is utterly unlike all known Anisoptera. In having a quadrangle that 
is obliquely placed, narrowing distally in the fore wing and widening 
distally in the hind wing and undivided in both, it stands entirely 
alone. 






































De Selys pointed out when he described the species that it showed 
striking resemblance to the fossil genus //eterophlebia—a genus, unfor- 
tunately, still insufficiently known. The quadrangle of the fore wing 
is, in fact, practically identical; and other parts of the wing, so far as 
known (whether there were hypertrophied antenodals is uncertain), are 
similar. But the quadrangle of the hind wing in J//eterophlebia is 
very different. The cubitus, instead of being declined before the 































FiG. 36.—HIND WING OF Cora incana HAGEN, 


quadrangle as in Palxophlebia, is bent at the middle of its posterior 
side, and from that point springs the dividing cross vein, as in Anisop- 
tera; and the cross vein is declined so far that it rests against the 
upper end of the terminal cross vein of the quadrangle. There is yet 
another point of difference, of perhaps even greater importance. The 
























bridge at its inner end is directed toward and attached to vein J/, in 
: Heterophlebia, whereas it turns the other way and attaches to vein 
L M,., in Paleophlebia and in all living Odonata. (Although in the 
3 more generalized Gomphine it is apparently symmetrically forked 
and not turned either way, whenever the fork happens to be unsym- 
metrical the leaning is seen to be toward the anterior side.) This isa 
. difference of kind that is not to be passed over lightly. 
t Heterophlebia shares this peculiarity with one other genus, Zarso- 
d phichia, \ikewise fossil, and it isa strong bond of union between them, 
t of more importance than their rather striking differences, these being 
if mainly differences of degree. Zursophlebia® has the quadrangles 
1s « Libellula pannewitziana Géppert belongs in Tarsophlebia, as will be seen by com- 
ie paring Assman’s figure of the type (Zeitschr. fiir Entomologie, I (n. s.), 1870, pl. 1, 
1s 





fig. 11) with fig. 3 of Hagen’s plate cited herewith. Heterophlebia jucunda Hagen is 
not a Heterophlebia at all, nor even nearly related thereto. 
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even more obliquely placed, similar in fore and hind wing, without 
the dividing cross vein, and also without the basal cross vein, so that 
the quadrangle is confluent with the basal space, much as in the fore 
wing of fig. 38. The space between veins J/, and J/, is narrower also, 
with a different arrangement of interpolated sectors. These characters 
are well shown“ by Dr. Hagen, to whom we owe our best knowledge 
of these remarkable forms. 

B. Agrionide.—This family is in essential agreement in all those 
venational characters which are most fundamental. The tendency 
throughout is toward extreme reduction of the anal area, making the 
wing ‘‘ petiolate,” and toward the matching of cross veins in trans- 
verse lines. The antenodal cross veins are almost always reduced to 
two. The nodus is greatly retracted and the quadrangle approxi- 
mated to it. The media does not descend the arculus. 

Lestine.—This group is quite unique in its own family in one char- 
acter that has been already indicated, the radial sector fuses with vein 
M, for a long space, and an oblique vein and a very long bridge, reach- 
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Fic. 37.—WING OF Megaloprepus ceruleatus DRURY. 


ing more than halfway from the nodus to the arculus, are preserved. 
Nodus and quadrangle are but moderately approximated, and the match- 
ing of cross veins seems only begun (see Plates LI, figs. 6 and 7, and 
LIL, fig. 1). 

Anormostigmatini.—In this curious group the radial sector leaves 
vein J/, at the subnodus, and nodus and quadrangle are quite approxi- 
mate. The part of the wing beyond the nodus becomes very greatly 
enlarged. The stigma is never braced; on the other hand, it becomes 
diffuse or is lost. Cross veins fall into transverse lines over a consid- 
erable part of the wing (Plate LI, fig. 8), especially in the smaller 
species, and interpolated longitudinal sectors in Megaloprepus (fig. 37) 
and Microstigma become attached to principal veins, of which they 
then appear as branches. In the space between veins J/, and J, the 
longest sector parallels vein J/,. Here the retraction of the nodus 
toward the base of the wing and the migration of the base of vein 
M, outward toward the stigma have attained their maximum. These 
are among the most grotesquely specialized of living insects.’ 





« Palzeontographica, XV, 1866, pl. 11. 
>Since this paper was written the venation of the genus Thaumatoneuria has 
become known to me through Dr. Calvert’s figures (Biol. Centr. Amer., Neur., pl. 
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Agrionine.—This group contains a larger number of genera and 
species than any other of equal homogeneity of venational character- 
istics. The radial sector leaves vein J/, near the nodus (sometimes 
following vein J/, in its migration along vein J/, toward the stigma), 
and nodus and quadrangle tend to close approximation. Cross veins 
are generally matched in transverse lines, and the stigma is generally 
strongly braced. 

Two minor lines of development may be briefly indicated in passing: 
One, tending toward the loss of the branches of the cubitus— Pa/emna 
(Plate LILI, fig. 2), Platysticta (Plate LILI, fig. 3), Disparone ura (Plate 
LIV, fig. 2), Jdioneura (Plate LIV, fig. 3), and Canoneura (Plate LIV, 
fig. 4); and a second, including nearly the whole of the group which 
lacked this tendency, but in which nodus and quadrangle become more 
and more approximate, and the veins J/,, 2,, and J/, migrate sepa- 
rately along vein J/, from their accustomed places toward the stigma 
(Plate LILI, figs. 4, 5, and 6), or in which progress has consisted in 





FiG. 38.—WINGS OF Hemiphiebia mirabilis SELYs. 


mere reduction of cross veins and better matching of them in transverse 
lines, and in the perfecting braces at the nodus and elsewhere. 

This series furnishes in the genus //em/phlebia (tig. 38) a striking 
example of the loss of a cross vein that is elsewhere very constant—the 
i, figs. 16 and 21). I think Thaumatoneuria belongs here; it has all the essential 
venational characters of this group, and surely these are sufficiently distinctive. It 
is more generalized than Megaloprepus, in that vein M, has made less progress along 
vein M, away from the nodus, some vestiges of the primeval extra antenodal cross 
veins are preserved, most of the interpolated sectors are still unattached to the veins, 
and the stigma is larger and better preserved. It is a curious and probably significant 
fact that in the two series of Zvgoptera—VestaLin® and ANORMOSTIGMATINE—in 
which the long sector between veins M, and M, parallels M, should be the only ones 
in which the stigma progressively dwindles and disappears. It is conceivable that 
the stigma might lose importance for want of the support that this sector would give 
if approximated to it at the apical bend. Perhaps the concavity on the costa in 
Mecistogaster lucretia (Plate LI, fig. 8) and the conjoining and the sharp bending 
backward of the veins behind it may be a unique way of supplying such deficiency of 
bracing, preserving the utility of the stigma as a weighted striking point toward the 
end of the cutting edge of the wing. 
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cross vein forming the lower end of the arculus.¢ This is entirely 
absent from the fore wing of the males; it is present, however, in the 
hind wing of both sexes, and often also in the fore wing of the female. 
The loss of this cross vein has resulted from a shift of other veins and 
a consequent shift of responsibility in stress of wing stroke. The 
symmetrical fork formed at the separation of veins J/,,, and J, (else- 
where always unilateral unless the fork be very narrow) and the upward 
bend of the anal vein at its departure from the hind margin, to meet 
the cubito-anal cross vein and the very considerable progression of the 
arculus beyond the second antenodal, are the visible signs of the read- 
justment which has relieved the basal side of the quadrangle of its 
former responsibility. 

It is needless to remark after observing the form of the wings, that 
among the Zygoptera there are no strong flying species. Most of 
them fly so low over the surface of the water that their winged 
enemies can not safely descend to their level. The Lestine live amid 
sheltering semiaquatic vegetation. Vestaline seem not to be desired 
for food; their coloring may suggest that they are not good eating. 
The action of the wings is that of sculling solely; only the distal por- 
tion of the wing which takes the active part in insects’ flight is well 
developed. There is no soaring basal aeroplane, as in the Anisoptera, 
to support the body passively by merely gliding upon the resistant air. 


I offer below a scheme of subfamilies for the order, which seems to 
me to be, in the light of the evidence that present knowledge of vena- 
tion affords, an approximation toward equivalent values for these 


groups. The weakest distinction seems to me to be between the Cor- 


duline and the Libelluline; the most doubtful association of recent 
forms that of Cordulegaster and Petalia together. The fossil groups 
seem not only more isolated but also more strongly characterized 
structurally than the others. 


1. Gomphinz (recent and fossil). 
2. Petalurine (recent and fossil). 
3. Stenophlebinx (fossil). 
¥schnide. 4. Cordulegasterine (recent and fossil). 
5. Chlorogomphinex (recent). 
6. Eschnine (recent and fossil). 
7. A’schnidiine (fossil). 
8. 
9. 
10. 
11. 
12. 


13. 


Anisoptera. 


Macromiinz (recent). 
Corduline (recent and fossil). 
Tibelluline (recent and fossil). 
Heterophlebinx (fossil). 
Palxophlebine (recent). 
Epallagine (recent and fossil). 


Libellulidz. 


Zygoptera. 


| 
Calopterygi« ; 


Agrionide. 


«This arculus cross vein is absent in the fossil genus Tarsophlebia as already noted. 


14. 
15. 
p16. 
\17. 


Vestaline (recent). 

Thorine (recent). 

Lestinz (recent and fossil). 
Agrionine (recent and fossil). 
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V. DYNAMIC CONTROL IN VEIN EVOLUTION. 


So numerous are the evidences that veins are largely controlled in 


their development by purely mechanical causes, it would be impossible, 
were it not also undesirable, to enumerate them here. We have come 
, upon parallelisms at every turn. We have seen essentially the same 
mechanical feature of efficient wings made out of homologically dif- 
ferent things repeatedly. But the adult wing is only a machine, and 
} this was to have been expected. It remains now for us to notice a few 


- features which indicate the operation in these wings of far-reaching 
3 mechanical principles. 
It is not at all surprising that we should find the first regular form 





t taken on by the areoles of the wing to be hexagonal. The hexagon is 
f nature’s favorite plane figure, and there is 2 good mathematical reason 
| why it should be so: economy is a good biological reason. We have 
d 

d 

I 

s 

0 
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, 

it Fig. 39.—DIAGRAM ILLUSTRATING A TYPICAL (HYPOTHETICAL) ARRANGEMENT OF THE AEROLES IN 
Ss ONE OF THE WIDER SPACES OF THE WING. 

d 


already shown that bordering, straight veins eliminate certain angles 
of the hexagons, converting them into pentagons and rectangles. We 
pass now to notice the arrangement of the areoles in the wider areas 
of the wing, where least influenced by the veins. The spaces between 
principal veins or branches of veins, widening distally, are filled prox- 
imally by a single row of rectangles or by a double row of alternating 
pentagons. Actual hexagons are present only when there are three or 
more rows of areoles included. The first cell in each added row is 
typically a pentagon, which presents an angle to the cleft between the 
separating rows of areoles and a straight side to meet succeeding hexa- 
gons. A triangle or a heptagon would of course do the same, but 
not with so little disturbance of surrounding hexagons. Opposite the 
initial pentagon an areole in one of the preexisting rows acquires an 
additional side, becoming a heptagon (or a hexagon, of course, if it 
were first a pentagon). Thus pentagon and heptagon are complemental, 
and together initiate new rows of cells with the least possible disturb- 
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ance of the series of hexagons. The accompanying diagram (fig. 39) 


shows the ideal cell arrangement.¢ 

I hasten now to add that a perfectly typical arrangement of the 
areoles throughout a single entire space in a dragon-fly wing I have 
not found, although it is easy to find in many of the more generalized 
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forms ample evidence of the operation 
of the principle. The accompanying 
drawing (fig. 40) of parts of actual 
wings will, serve for illustration. I 
have made no hunt for better, for these 
show, also, why the typical condition 
is so early lost. Accessory tracheal 
branches penetrate along broken lines 
of cross veins, bringing them into line; 
then supplements are superadded, and 
the havoc of the hexagons is complete. 
Enough of the typical arrangement for 
recognition is to be looked for only in 
wings lacking strong accessory tracheal 
branches and supplements. 

Tissue cells often appear hexagonal 
in section, and when crowded into sim- 
ilarly shaped areas, often behave as 
do these areoles of dragon-flies’ wings. 
The histologist who looks over the plates 
accompanying this paper will not fail 
to see here and there groups of areoles 
showing conformation entirely compar- 
able to familiar images of tissue cells. 

Coming now to some points which 
have to do probably only with wings 
and with aerial navigation, we recall 
that a form of wing broad at base and 
narrow and pointed at the apex, well 
known for its efficiency in insects gen- 
erally, we have seen developed twice 
upon two very different plans, culmi- 


nating in Anar and Tramea respectively. Both have adjusted the 
wing apex to a degree of rigidity on the costal margin, and of pliancy 
behind it, which gives the greatest resultant in forward motion for 


«Dr, R. T. Jackson has shown (Bull. Geol. Soc. Amer., VIII, 1896, p. 164) that the 


interambulacral plates of sea urchins are potential hexagons, that the border rows 
are pentagons—hexagons, with one angle eliminated, as here—and that pentagon and 
heptagon together initiate new rows of plates. Practically the only difference between 
the typical arrangement of these areoles and that of the interambulacral plates, as 


figured by Dr. Jackson, arises out of the difference in the shape of the areas to be occu- 
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rapid vibration in air. Both have developed at the wing base close 
against the body a broad soaring surface, an aero-plane, which in 
rapid flight supports the weight of the body upon the resistant air. 
Wings of broad base and pointed apex are characteristic of other 
insects of rapid flight, but in most others (hawk moths, cicadas, bees, 
etc.) the two wings are united and used as one. The basal expanse is 
secured by shortening the hind wing and directing it posteriorly. 
Ditferent as are the wings of birds, these also are sharply pointed in 
the species of swiftest flight (ducks, swallows, etc.). I can not state 
the aeronautic principle involved in the pointed wing, but I ask no 
better proof of its existence than is furnished by the efficiency of 
such a wing and its repeated independent development. 

In the arrangement of the principal veins we have called attention 
to the fact that the Odonata, except in the earliest stages, differ very 
widely from all other insects. There is hardly a group from which 
they differ more in fundamental plan than the Ascalaphide. The latter 





Fig. 41.—WING oF Vestalis amoena SELYS. 


have the radial sector enormously developed and in its accustomed 
place, occupying the central field of the wing, while the media is 
greatly reduced; in the Odonata the development of these parts is 
reversed and the radial sector is out of place. The differences at the 
costal border of the wings is so great that I will only invite compari- 
son of the Ascalaphid wing in Plate XXXVI, fig. 2, with the wing of 
any dragon-fly. If now, without reference to homologies, we examine 
this wing of U/ula, we will see in it familiar mechanical features. 
(1) From the stigma there extends obliquely across the wing tip to 
the posterior margin a vein which occupies the position, and probably 
performs the function, of the vein J/,, in the Odonata. (2) Inter- 
secting the wing obliquely, so as to mark off a basal posterior third 


pied in the two cases. In the echinoderm the area is symmetrical, and new rows are 
introduced alternately on the two sides. In the dragon-fly wing the space is uni- 
lateral, as shown in the diagram, and the rows are introduced chiefly upon the 
anterior, convex side. The principle is the same; but we should not omit to notice 
how different are the two things whose arrangement it controls—in the one case, 
solid plates; in the other, a mere rim of solid matter surrounding an almost empty 
Space. 
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of it, are two parallel veins, separated by a single row of cells, anal- 
ogous to the veins J/,and JM, in the Odonata. (3) Behind these is a 
transverse bracing of the basal part of the wing, analogous to the 
triangle in the Anisoptera, and to the special braces beyond the quad- 
rangle in Lads and //etzxrina. 


Fic. 42.—DIAGRAM (HYPOTHETICAL) OF THE EVOLYTION OF A BRACE FOR A UNILATERAL FORK; 1, 2, 3, 
SUCCESSIVE STAGES, 


We have shown that the brace vein to the stigma and the supple- 
ments, etc., are independently developed in several groups. We have 
shown that the sectors interpolated between the tips of veins in several 
groups have become attached to veins, making the latter appear forked. 
Our illustrations of this were veins /s in the Aeschnine, and veins 
M,and M, in Chalcopteryx (fig. 22); but if one wishes to see how far 
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Fig. 43.—WINGs oF Neurobasis kaupii BRAUER. 


this process has been carried on independent lines, let him examine 
such wings as those of Megaloprepus (fig. 37) and Vestalis (fig. 41). 
There is one frequent tendency toward purely mechanical improve- 
ment of which we have given but a single example—the bridge, joining 
the radial sector to vein J/,,,. It is manifest always in a brace of 
the same kind as the one which we have technically designated as the 
bridge, and is formed at a point where a branch springs from the side 
of a straight vein and then bends parallel. The accompanying diagram 
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(fig. 42) shows how such a brace is evolved out of the boundaries of 
ordinary cells. 

This brace joins the main vein with the elbow in the branch, thus 
correcting the mechanical weakness of the unilateral fork. Aside 
from the bridge, such a brace is developed in Rhinocypha (tig. 33), 
extending the attachment of vein As along vein J/,., toward the 
arculus;* also, in Chalcopteryx and many Calopterygine; again, at the 
proximal end of vein J/, in Neurobasis (fig. 43) and a few closely 
related genera,’ as it was, also, in some fossil species referred to 
Stenophlebia; again, at the proximal end of vein /,, in Nasizschna 
pentacantha (Plate XX XIX, fig. 1) and many other Anisoptera, in 
which, however, it is, as a rule, imperfectly developed or not developed 
at all; and again in Philoganga montana (tig. 44). The bridge itself 
seems to be still extending proximally in some Lestine (Plate LI, 
figs. 6 and 7, and LIII, fig. 1), its slender proximal end being often 
unattached to vein /, +,. 

Here we have strong side light upon the early history of that most 
distinctive peculiarity of dragonfly wings, the crossing of the radial 
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Fic. 44.—WING OF Philoganga montana SELYS. 


sector over two branches of the media and the development of the 
bridge. Why this crossing should ever have taken place is left 
entirely unexplained. That it was established very early in the his- 
tory of the group is indicated by its occurrence in very early nymphal 
life, crossing being no longer possible after the internal fusion of the 
hypoderm cells to form the tracheal channels. But, once across, it 
formed a weak unilateral fork upon the posterior side of vein Jf, 
while occupying a field where strong developments were possible. 
Hence a strong bridge was evolved for its support, and the develop- 
ment of the bridge doubtless followed the lines we have just indicated. 
The proximal end of the bridge in most living species joins vein J/,., 
directly, but in most Gomphine it appears as if forked, and in the 
fossil Heterophlebine it joined vein J, directly. 

In the singularly isolated fossil genus Stenopklebia, whose venation 
has been figured in a very detailed manner by Hagen,’ there is a con- 


“It will be remembered that the trachea Rs here springs directly from trachea 
M,+,. The oblique vein (o’, fig. 34) marks the place of its origin; on the proximal 
side is the added brace (br’). 

It will be observed that this brace is better developed in the fore wing than in 
the hind in Neurobasis; similarly, the other brace just mentioned for Chalcopteryx; 
two further examples, therefore, of unequal development of fore and hind wings. 

“ Paleontographica, XV, pl. 1, fig. 1. 


©, 
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dition of the crossing of the radial sector so curious one hesitates at 
attempting to explain it on the ground of published figures that were 
drawn without ontogeny in mind. It looks as if, a little beyond the 
nodus, the radial sector had crossed over but one branch of the media 
and had then developed a short supporting bridge; as if a stage a little 
less primitive than that shown for trachee in fig. 1, B, had been the 
permanent condition in this genus. But perhaps the interpretation of 
homologies given by Hagen is correct (naturally it is the only one that 
would occur to him), in which case the bridge is developed as a sup- 
port to vein J/,, and the radial sector is shifted proximally at its 
base—a very curious state of things for Anisoptera! And Stenophlebia 
is distinctly anisopterous, notwithstanding its lack of differentiation 
between fore and hind wing. Aside from the characters just dis- 
cussed, it is a very curious form in its sickle-shaped wing tips, its 
dislocated nodus with the subcosta descending upon the radius, 
its undifferentiated subtriangles, its triangles transversely placed in 
both fore and hind wings, and its remarkably developed trigonal 
supplements. 

If I mistake not, it is to the readjustment of stress after the crossing 
of the radial sector that is due the curious bendings of veins J/, and 
M, in many fossils (notably in Cymatophlebia), in some living forms 
of ancient aspect (Phyllopetalia, fig. 26, and Chlorogomphus, fig. 24, 
etc.), and in some of the more generalized members of groups at present 
dominant (Gomphzschna, Plate XX XVII, fig. 1; Didymops, Plate XLI, 
fig. 2, etc.). This bending is very different from the undulation of the 
radial sector in certain Libelluline. This is primitive, defective, and 
early disappears in the dominant groups, or becomes transformed into 
something very different and more useful. That other is recent, local, 
and is but one among several factors in the bracing of the wing area 
in which it occurs. 

When vein Cu became unilateral on its posterior side, the weakness 
of this fork was corrected by the apposition of the distal end of vein 
ia 

It must be borne in mind that dynamic control in vein development, 
dynamic genesis, or whatever we call it, may.be but the result of the 
natural elimination or subordination of those variations which do not 
tend toward the mechanical perfecting of the machinery of flight. 


VI. SUMMARY AND CONCLUSIONS. 


1. In the course of this study I have come upon numerous mani- 
festations of developmental dynamics: 
(a) I have shown the operation in dragon-fly wings of far-reac hing 








4 This type of bracing, which j is so confusing of homologies as generally to require 
ontogenetic study for their unraveling, is of very common occurrence near the apex 


of grasshopper wings. 
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mechanical principles, in accordance with which the potentially hex- 
agonal areoles of the wing are arranged in the spaces they must 
occupy, as are other wholly unrelated potentially hexagonal struc- 
tures in other organisms. 

(4) I have shown that there is developed in this group, several 
times independently, a form of wing that is elsewhere most efficient— 
a wing broad at base and long and pointed at the apex, rigid at the 
front and pliant toward the rear margin—a wing combining the prin- 
ciple of the aeroplane with that of the seull. 

(c) I have shown that the development of wing braces follows 
strictly mechanical principles, analogous braces being repeatedly 
developed out of homologically different parts. Many examples have 
been cited within the order, and one without, in the comparison of 
Odonate and Ascalaphid wings. 

2. In this study I have indicated processes concerned with the 
development of these wings which will probably be found affecting 
the evolution of insect wings in general: 

(a) I have shown that there are two kinds of specialization in 
operation throughout the order—vein shifting, concerned with secur- 
ing advantageous position of the parts, and vein differentiation, con- 
cerned with the strengthering of the most important veins by an 
economical use of all strength-giving wing material. The former 
alone seems to have been made use of in venational studies hitherto; 
the latter is often a more sure criterion of the degree of specialization. 

(4) I have offered a hypothetical explanation of the progressive 
differentiation between veins and membrane. 

3. In the study of dragon-fly wing venation only the comparative 
anatomy of the adult wings has been drawn upon hitherto. I have 
added the ontogenetic method, beginning my study of the veins with 
that of their antecedent trachee. I have found this method to fur- 
nish most satisfactory evidence as to what was the primitive position 
of the veins in almost every part of the wing for all the principal 
groups of the Odonata. This, followed by careful study of adult 
wings, both recent and fossil, has enabled me to make some slight con- 
tributions to Odonatology proper: 

(a) I have for the first time homoloyized in detail the parts of the 
dragonfly wing with those of the wings of insects of other orders, 
applying the simple Redtenbacher terminology, retaining the special 
terms already in use for parts not represented in other orders, simpli- 
fying some of them, and adding a few new terms for parts not hitherto 
designated by name. 

(4) Homologies within the order have been pretty well understood 
for a long time, thanks to the labors of many able entomologists, 
among whom may be mentioned Hagen, Walsh, and especially that 
lifelong student of this order, Baron de Selys Longchamps. In 1893, 
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Calvert” critically reviewed and correctly stated the matter, adding 
some results of his own. I have been able to extend the study of 
homologies in a few parts, such as the region of the bridge, the sup- 
plements, the anal area, and several spaces in which special bracings 
occur. In these places occur the most distinctive venational features 
of the smaller groups. 

(c) Incidentally, I have shown something of the relative values of 
the different characters that have been used hitherto to distinguish 
groups. Characters drawn from the form and position of the arculus 
and triangle and other strong braces have always proved reliable, but 
it is very clear that antenodal and other cross veins have been greatly 
overvalued, and it is equally clear that many other more important 
venational characters have not been noted. It is not the presence or 
absence of weak cross veins, but the position and relations of those that 
strongly brace the wing; not the number of rows of areoles that may 
filla wide area, but the course of principal veins and of their sup- 
porting sectors, that are of first importance. 

(d) I have been able to indicate many new minor lines of speciali- 
zation within the order, and to add new and corroborative evidence to 
some lines already indicated by Kolbe, Karsch, and Calvert. Owing 
to the presence in these wings of a number of characters which may 
yary independently, for each of which primitive conditions are easily 
determined, and in each of which the several courses of specialization 
are easily traced, | have often been able to put forth conclusions 
based on the cumulative testimony of several parts. I have attempted 
to find such genealogic evidence as is preserved—not to create any— 
and have been content to drop, without any suggestion that might 
hinder future studies, cases in which evidence from wings alone seemed 
insufficient. But 1 have not hesitated to indicate relationships when 
these seemed well evidenced by the facts of venation. 

4. Following my morphological study of the order with a review of 
its members, as distributed among the several families and genera, I 
mention some facts which might themselves serve independently as 
biological indications of specialization: 

(a) A large group of closely related species, numerically dominant 
in its proper range, indicates the culmination of some type of speciali- 
zation. This may affect either the nymph or the adult or both. 

(4) Small and scattered genera, which include only the more rare and 
delicate species, are pretty apt to be the conservators of numerous 
generalized characters. However, since development has not stood 
still with any species, certain marks of specialization will also always 
appear. 





“Trans. Amer. Ent. Soc., XX, pp. 162-169. The papers therein discussed, together 
with the few referred to in footnotes to these pages, constitute the whole of the use- 
ful literature of Odonate venation, hence no bibliographic list is hereto appended. 









XXVI. 





ding 
y of 
sup- 
‘ings 


ures 


es of 
ruish 
culus 
. but 
eatly 
rtant 
ice or 
e that 
; may 
* sup- 


eciali- 

nee to 
Jwing 
h may 
easily 
zation 
usions 
mpted 
any- 

might 
seemed 
s when 


view of 
nera, I 
yntly as 


yminant 
speciali- 
le 

rare and 
imerous 
»t stood 


» always 


l. together 
if the use- 


pended. 












No. 1381. DRAGON-FLY WING VENATION—NEEDHAM. 759 


(c) Set apart from any group its dominant forms and there will 
remain those members of it which most closely ally the group with its 
neighbors. 

5. What of genealogies based on external characters? 

In this paper we have been dealing almost entirely with external 
characters—superticial characters, viewed from the standpoint of the 
physiologist. But hard parts, though dead, are the enduring mold 
in which the living being is cast, and represent the outcome of its 
struggle with environment. Therefore we may make more use of the 
principle of natural selection than is usually possible in the ordinary 
morphological work, having frequent recourse to the almost axiomatic 
principle that ‘‘ useful structures once acquired will not be lost (other 
things being equal) in a single series, unless replaced by more advan- 
tageous structures.” This is but a partial paraphrase of the more 
usual statement of the principle of natural selection, which may itself 
be condensed into three words—utility determines survival. 

In order to apply this principle, we have, therefore, to know that 
the structures whose development we are tracing are useful struc- 
tures. The proof of their utility may be derived from various sources. 
Take, for illustration, the brace to the stigma, which, we have seen, is 
developed from an ordinary cross vein: 

() Its efficiency may be demonstrated mechanically, This I have 
not done, though it would not be difficult. 

(>) It may be demonstrated experimentally. This I have done (on 
Agrionine) by cutting out a little piece of the brace in each wing and 
noting the resulting weakening of flight. 

(c) It is demonstrated biologically by the success in life of those 
forms which possess the brace. They are the dominant members of 
their respective groups, being in numbers of species and of individuals 
vastly in the majority. With creatures absolutely dependent on their 
wings in mating, in feeding, and in escaping their enemies, this is 
ample demonstration of the efficiency of the wings as a whole, and, 
incidentally, of each part that is found here better developed than in 
the less successful members of the series. While this proof is less 
specific, while one may not learn from it the contribution any one 
structure has made to the excellence of the wing as a whole, it is the 
real proof after all. 

(7) I ask no better proof of the efficiency of any structure than is 
furnished by its repeated independent development in those forms 
which are acknowledged to be the most specialized members of the 
several groups. 

By these means we may-arrive at some knowledge of the efficiency 
even of structures about whose use we know so little as we do of the 
several parts of the insect’s wing. 

The application of the principle above stated furnishes the means 
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for critical determination of the course of specialization. For instance, 
forms with unbraced stigma are not to be derived directly from other 
forms which have the stigma braced; and so for every other useful 
structure; and so for every stage in the development of each. When 
the records of the several parts (or of the several organs) agree, the 
arrangement of forms is simple enough. When they conflict—when 
one form is specialized in this character and the other in that—we 
are dealing with different lines of development, and the group is to 
be divided on the most ancient or fundamental character concerned. 
When a number of characters in disagreement seem of equal impor- 
tance, with no preponderance of evidence in favor of any one asa 
basis for a first division, only a tentative arrangement of the groups, 
subject to change after study of other parts (or organs), is possible. 
Even when a number of characters are studied and all are in accord, 
and a small group may be arranged with confidence, evidence from 
additional parts or organs may show the group to be somewhat less 
homogeneous than it at first appeared. It is obvious that in a genea- 
logic study that organ or part is most valuable which possesses the 
largest number of characters of which one may be sure he knows both 
primitive form and secondary conditions and characters, which may 
vary independently. 

It is probable that every single functional organ exhibits develop- 
mental features that are characteristic of even the smallest groups, and 
that the true record of relationships is preserved in every organ if we 
could but read it. While a classification based upon a single organ 
is necessarily incomplete, the necessity for the incompleteness arises 
out of our inability to interpret or even to see the significant features. 
While a classification based on one organ is .necessarily incomplete, 
it is not necessarily incorrect. It will at least be self-evident that the 
classification which must prevail because it expresses the concurrent 
record of all the parts will be hastened by the serious and careful 
study of each character singly, to determine the facts of its origin, 
development, and utility, and to trace these facts to their logical and 
necessary conclusions. : 

6. This is only a beginning of what should be done in the study of 
the venation of the order. The distinctive group characters need to be 
known, not for whole wings alone, but for every part of the wings. 
The results worked out in this paper are not specific enough to meet 
at least three immediate, practical needs. It is frequently necessary 
to determine fragments of wings: 

(a) In food studies. 

(>) In the study of unknown nymphs, whose developing wings con- 
tain the full outline of the venation of the imago. Such wings are 
often imperfectly preserved and are to be removed only in fragments. 
Their correct determination makes the most exacting demands on one’s 
knowledge of venation. 
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(c) In the study of fossils, that are oftener fragmentary than other- 
wise and that present no other characters so well preserved. From 
the standpoint of pure science, the need of better knowledge is greatest 
here. The present systematic arrangement of the known fossil Odo- 
nata is a miserable jumble, and some statements that have been drawn 
from it ina number of books and papers on geographic distribution 
are quite misleading. Instances have already been cited of fossil 
forms that are referred to the wrong suborder. There have been some 
greater and many lesser unnecessary errors of reference. Libellulium 
kaupit Westwood is probably not a dragonfly at all, while Hemero- 
boides giganteus Buckman. is a dragonfly of the subfamily /sophlebine 
(as may be seen by comparing Buckman’s figure with the forewing of 
fig. 31), and not a huge hemerobian, as has been supposed. Libellu- 
lium agrias Westwood belongs in the schnide, being in every detail 
that Westwood figured diametrically opposed to Libellulide. Zzdel- 
lulium antiquum Brodie belongs in the schnidiine, and so also does 
the 4schna flindersiensis Woodward. The only fossil Aschna that 
seems to fit that name in the modern sense of it is 4. solida Scudder. 
Axchna separata Scudder and Aschna metis Heer, especially the latter, 
which was improperly removed to Anaw by Hagen, will go in Hoplo- 
neschna. A&chna perampla Brodie and Aschna hageni Heer, judged 
by poor figures, will hardly go in the Aschnine. Stenogomphus car- 
letonit Seudder,* which was independently determined by the two most 
distinguished students of the Odonata, de Selys and Hagen, to be 
nearest Gomphoides stigmatus (Plate XX XIII, fig. 2) among living 
forms, and which stands as the only known American fossil Gomphine, 
is in fact a Libellulid in every line, and had the hind wing been pre- 
served no one would have thought it a Gomphine. 

While it would be manifestly impossible, owing to defective preser- 
vation, to refer fossils, in most cases, to genera of such thin cleavage 
as modern practice allows for recent species, it is very obvious that 
a new study of the types of the older authors would help much toward 
a better arrangement of our system. New figures of these are espe- 
cially needed. Mr. Scudder’s figures are the only ones that I have 
found entirely reliable. All others show omissions or alterations of 
unnoticed characters of critical importance. For instance, the oblique 
vein, even in Hagen’s drawings, is rarely shown. This is not surpris- 
ing, so long as it was regarded merely as one of a row of cross veins; 
but it is disconcerting in a study made from the ontogenetic stand- 
point. When the structural characters that are actually preserved by 
fossils already in collections have been fully interpreted, we shall 
know much more concerning the history of the group. Generalisa- 
tions can not safely proceed faster than the development of real 
knowledge. 


«Bull. 93, U. 8. Geol. Surv., pp. 12-15, pl. 1, fig. 1. 
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EXPLANATION OF PLATES. 


Pirate XXXI. Nymphal wings (photomicrographs). 


. Wings of Gomphus descriptus Banks, nymph full grown. 


Wing of Lestes rectangularis Say, grown nymph, showing the radial sector 
attached to the median trachea. 

Portion of hind wing of young nymph of Anax junius Drury, previous to the 
development of any veins, showing the first indications of bridge, triangle 
and anal loop. 


Puare XXXII. Nymphal wings (photomicrographs). 


. Small portion of wing of a nearly grown nymph of Anax junius Drury, with 


veins developing, showing the formation of the radial supplement (2. 
suppl.) and of the brace vein between veins J/, and J/,. 


2. The basal part of the fore wing of a nymph of Lanthus parvulus Selys, show- 


ing the formation of the arculus and the triangles. 


3. The nodal region of the same wing, showing the formation of the bridge and 


the oblique vein. 
Pirate XXXIITI. 


. Wings of Gomphus dilatatus Rambur. 
2. Wings of Gomphoides stigmatus Say. 
3. Wings of Aphylla produeta Selys. 


Prate XXXIV. 


. Wings of Cyclophylla diphylla Selys. 
2. Wings of Progomphus obscurus Rambur. 
3. Wings of Gomphidia sp? 


Pirate XXXV. 


. Wings of Gomphus vulgatissimus Linnzeus. 


Wings i He migomphus ochraceus Selys. 
Wings of Lanthus parvulus Selys. 


Pirate XXXVI. 


is Wings of Tachopte ryx thoreyi Selys. 


Wings of Ulula sp ? (from Brazil). 
Hind wing of Hemianax ephippiger Burmeister. 


Pirate XXXVII. 


Wings of Gompheschna furcillata Say. 
Wings of Basizschna janata Say. 
Wings of Boye ria irene Fonsecombe. 


Pirate XXXVIII. 


. Wings of Hoplonxschna armata Hagen. 
2. Wings of Brachytron pratense Miller. 
3. Wings of A2schnophlebia anisoptera Selys. 


PLATE XXXIX. 


. Wings of Nasixschna pentacantha Rambur. 
. Wings of Staurophlebia reticulata Burmeister. 
3. Wings of Gynacantha trifida Rambur. 
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Puatk L. 


. Wings of Trithemis sp? 
2. Wings of Uracis sp? 
3. Wings of Pantala flavescens Fabricius. 


PLATE LI. 


. Wings of Pseudophxa ochracea Selys. 
2. Wing of Epallage fatima Charpentier. 
3. Wings of Cyanocharis valga Needham. 

. Wing of Hetwrina sp? (from Brazil). 

. Wing of Rhinocypha trifasciata? Selys. 
3. Wing of Archilestes grandis Rambur. 
7. Wing of Megalestes major Selys. 

3. Wing of Mecistogaster lucretia Drury. 


Puate LILI. 


. Wing of Micromerus blandus Selys. 
2. Wing of Libellago caligata Selys. 
3. Wing of Pseudophxa sp? 
Wing of Epallage fatima Charpentier. 
5. Wing of Rhinocypha sp? 


Puate LILI. 


. Wing of Lestes tricolor Erichson. 
2. Wing of Palemna sp? (from Trinidad). 
3. Wing of Platysticta maculata Selys. 

. Wing of Philogenia sp? 

5. Wing of Argia fumipennis Burmeister. 
}. Wing of Heteragrion flavovittatum Selys. 
. Wing of Agriocnemis pulverulans Selys. 
s. Wing of Amphipteryx agrioides Selys. 


Piate LIV. 


. Wing of Tatocnemis malgassica Kirby. 
2. Wing of Disparoneura sp? 
3. Wing of Idioneura ancilla Selys. 
. Wing of Cenoneura carnatica Selys. 
5. Wing of Hesperagrion heterodoxum Selys. 
3. Wing of Enallagma annerum Hagen. 
7. Wing of Erythragrion salvum Hagen. 
3. Wing of Nehallennia irene Hagen. 
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A REVIEW OF THE COBITID.Z®, OR LOACHES, OF 
RIVERS OF JAPAN. 


By Davin Starr Jorpan and Henry W. Fow er, 
Of the Leland Stanford Junior Univer sity. 


In the present paper is given an account of the species of Coditidez, 
small fishes known in English as loach, in Japanese as Dojo, recorded 
from the streams and lakes of Japan. It is based on the collections 
made by Messrs. Jordan and Snyder in 1900, preserved in the U. 8. 
National Museum and in the collections of Leland Stanford Junior 
University. The plates are by Mrs. Chloe Lesley Starks. 

Family COBITID®. 

Body more or less elongate, oblong, compressed, or cylindrical, but 
never depressed. Head depressed or compressed; snout more or less 
fleshy, blunt, inferior; the lips fleshy and furnished with from 6 to 12 
barbels. Pharyngeal teeth few, in one row and in moderate number; 
no pseudobranchiz. Scales small, rudimentary, or entirely absent; 
cycloid, when present, usually immersed in mucous skin, and rarely 
present on the head. Lateral line single; air vessel entirely or par- 
tially inclosed in.bone. Vertical fins spineless, the dorsal rays varying 
from 8 to 30, the anal with about 7 or 8, and the ventrals sometimes 
absent. Small fishes confined to the rivers of the Old World in Europe 
and Asia. They are used as food. 

a. No erectile spines below the eye. 
b. Barbels 10 or 12; 4 about the mandible; dorsal, short; caudal rounded; lateral 
line medium Visgurnus, 1. 

bb. Barbels 6 or 8; none about the mandible. 

c. Barbels 8, a pair of nasal barbels being present; dorsal short; caudal rounded; 
lateral line obsolete Elxis, 2. 
cc. Barbels 6, no nasal barbels being present; dorsal fin short; caudal fin trun- 
cate; lateral line median Orthrias, 3 

aa. An erectile spine below the eye. 
d. Caudal fin rounded; lateral line incomplete; dorsal short Cobitis, 4. 

dd. Caudal fin deeply forked. 
e. Barbels 6; body rather robust; lateral line complete; dorsal rather long. 
Hymenophysa, 5. 
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1. MISGURNUS Lacépéde. 
Misgurnus LackrkpE, Hist. Nat. Poiss., V, 1803, p. 16 ( fossilis). 


Body elongate, compressed. Head triangular, elongate, compressed; 
snout projecting; mouth inferior, with fleshy lips; barbels 10 or 12, of 
which 4 are mandibular; eye small. Gill-openings lateral; lateral line 
complete. No spine below the eye. Body with small scales, except 
on the head, which is naked. Origin of the dorsal about in the middle 
of the length of the fish, over the ventrals; anal entirely behind dor- 
sal; pectorals more or less equal to the head; caudal nearly equal to 
head, and rounded. Air-bladder in a bony capsule. 

(misgurn, a vernacular name used by Wiliughby for Misgurnus 
Joss al is.) 

a. Barbels 12, 4 belonging to the mandible polynemus, 
aa. Barbels 10, 4 belonging to the mandible anguillicaudatus 


i. 
9 


‘e 


1. MISGURNUS POLYNEMUS (Bleeker). 


Cobitichthys polynema BuEEKeEr, Act. Soc. Sci. Indo-Neerl, VIII, 1860, p. 90, pl. 
u, fig. 3; (Jeddo=Tokyo). 

Misgurnus polynema Ginruer, Cat. Fish. Brit. Mus., VII, 1868, p. 346 (after 
Bleeker).—JorDaNn and Snyper, Annot. Zool. Japan, III, 1901, p. 45. 


D. 10; A. 7; V. 6. Barbels 12; 4 belonging to the mandible. Scales 
conspicuous. Origin of the dorsal midway between the root of the 
caudal and the gill-opening; pectoral fin shorter than the head. Color 
nearly uniform brownish, tail and caudal fin with scattered blackish 
spots. Jeddo. (Giinther.) 

Not seen by us. 

(zokvs, many; vue, thread.) 


2. MISGURNUS ANGUILLICAUDATUS (Cantor). 


DOJO. 


Cobitis anguillicaudata Cantor, Ann. Mag. Nat. Hist., IX, 1842, p. 485.—Ruicn- 
ARDsON, Ichth. China, 1846, p. 300; Canton. 

Misgurnus anguillicaudatus GintuHeER, Cat. Fish, VII, 1868, p. 345; China, Chusan, 
Japan, Formosa.—Jorpan and Snyper, Check List, 1901, p. 45. 

Cobitis bifurcata McCLELLAND, Calcutta Jour. Nat. Hist., IV, 1844, p. 400, pl. 
xxi, fig. 1; India. 

Cobitis pectoralis McC.ieLuanp, Calcutta Jour. Nat. Hist., IV, 1844, p. 400, pl. 
xxul, fig. 3; India. (Specimens with long pectorals. ) 

Cobitis rubripinnis ScHLEGEL, Fauna Japonica, Poiss., 1846, p. 220, pl. crm, fig. 1; 
near Nagasaki. 

Cobitis maculata ScH_eGEL, Fauna Japonica, Poiss., 1846, p. 221, pl. cru, fig. 2; 
near Nagasaki. 

Cobitis micropus Cuvier and VALENCIENNES, Hist. Nat. Poiss., X VIII, 1846, p. 29; 
China. 

Cobitis psammismus Ricnarpson, Ichthy. China, 1846, p. 300; Canton. 

Cobitis decemcirrosus BasiLeEwsky, Mem. Soc. Nat. Mose., 1855, p. 239; near 
Peking. 
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Cobitichthys enalios BLEEKER, Act. Soc. Sci. Indo-Neerl., VIII, 1860, Japan, VI, 
p. 88, pl. u, fig. 4; Japan; specimens with long pectorals. 

Cobitichthys dichachrous BLeEKer, Act. Soc. Sci. Indo-Neerl., VIII, 1860, Japan; 
IV, p. 89, pl. m1, fig. 2; Yeddo (Tokyo); specimens bicolor, the two shades 
sharply defined. 

Misgurnus dichachrous Gitntuer, Cat. Fish, VII, 1868, p. 346; Yeddo; same 
specimens. 


Head 6 in length; depth 63; D. 9; A. 8; P. L. 9; V. 6; width of 
head 2 in its length; eye 3 in snout, 1% in interorbital space; snout 24 
in head; pectoral 13; ventrals 24; scales about 150. 

Body elongate, greatly compressed. Head small, triangular, and 
compressed; snout long, obtuse, rounded and produced; eyes small, 
anterior and superior; mouth inferior, with thick fleshy lips; barbels 
10, of which 4 are on the lower jaw; nostrils close together and in 
front of the eye, the first pair in a short tube; interorbital space 
slightly convex, much less than the length of the snout; cheeks not 
swollen. Gill-openings lateral, joined below in front of the base of 
the pectoral. . 

Head naked, the trunk covered with small cycloid scales. 

Origin of the dorsal about midway in the length of the body, 
including caudal, and directly over the ventrals, the fin short; anal 
entirely behind the dorsal, and nearer the origin of the ventrals than 
the base of the caudal; caudal oblong, broad, rounded, and about equal 
to the head; pectorals short and low; ventrals short. Caudal peduncle 
long and deep, its depth about three-fourths the head. Lateral line 
medium along the sides to the base of caudal. 

Color in alcohol dark gray-brown, above spotted and marbled with 
darker, the spots smaller on the tail, and those on the caudal and 
dorsal fins very small; sides of the body with many narrow more or 
less even longitudinal blackish stripes; lower parts of the body together 
with the ventrals and anal, pale; pectoral pale, except some dusky on 
the upper part of the longer rays. 

Length 72 inches. 

This description from a specimen from the Yodo River in Osaka. 

Of this species, which is very abundant in all the rivers and lakes 
of Japan we have many examples. They are from Junsai Lake in 
Aomori, Hakodate, from the Sapporo Museum, Tsuchiura, Niigata, 
Aomori, Sendai, the Yodo River in Osaka, the Iwai River at Ichino- 
seki, and at Morioka, Misaki, Tokyo, Nagasaki, and Formosa. 

In this large series we are unable to distinguish more than one 
species, subject to great variations. In some examples the lower sur- 
face of the body is mottled or spotted like the back. We also notice 
many examples, as Dr. Giinther has observed, with deep bodies and 
adipose layers along the rudimentary caudal rays, perhaps better fed 
than usual. 

(anguilla, eel; caudatus, tailed.) 
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2. ELXIS Jordan and Fowler. 
Elxis JorpAN and Fow er, new genus (nikkonis). 


Body moderately elongate, compressed; head elongate, sometimes 
depressed; eyes small; snout produced and rounded; mouth inferior, 
with fleshy lips and four rostral, two maxillary, and two nasal barbels, 
none on the mandible; scales large and cycloid; lateral line incomplete; 
caudal rounded, sometimes longer than the head; pectorals variable; 
gill openings lateral; color variegated with blotches and mottlings, and 
usually a dark spot at base of caudal. Small loaches, of the waters of 
Japan. 

(Eis, a trailing.) 


3. ELXIS NIKKONIS Jordan and Fowler, new species. 


Head 44 in length; depth 64; D. 8; A. 7; P. 12; V. 6; scales about 
56; width of head 14 in its length; snout 3 in head; interorbital space 
24; pectoral 14}; ventral 1§; eye 2 in interorbital space, 
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Fic. 1.—ELKIS NIKKONIS. 


Body elongate and rather slender, the tail compressed. Head broad, 
depressed, and elongate; snout broad, depressed, rounded, and pro- 
duced; eyes small, anterior, lateral; mouth rather broad, inferior and 
with fleshy lips; barbels 8, of which there is a nasal pair, and the maxil- 
lary pair is the longest, though there are no mandibulars; interorbital 
space very broad and depressed like the top of the head, flattened; 
nostrils large, in front of the eyes above. Gill openings rather large, 
‘lateral and joined below the base of the pectoral in front. 

Scales on the body rather large and cycloid, none on the head. 

Origin of the dorsal nearer the tip of the caudal than the tip of the 
snout, about equal to the height of the body, and its length, when 
depressed, about three-fourths the length of the head; anal entirely 
behind dorsal and reaching two-thirds of the space between its origin 
and the base of the caudal; caudal less than head, and rounded; pec- 
torals small, low, reaching about two-fifths in the space between their 
origins and those of the ventrals; ventrals a little before the origin of 
the dorsal, nearer the gill opening than the base of the caudal, and 
reaching more than half the distance between their own origins and 
that of the anal. Caudal peduncle long, equal to. head without snout, 
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and its greatest depth 24 in the length of the head. Lateral line 
absent. 

Color in alcohol brown, dark on the back, and top of the head, with 
small blotches and mottlings of deeper; along the sides a rather irregu- 
larly defined longitudinal dark band, ending in a blackish spot at the 
base of the middle caudal rays; all the fins more or less spotted with 
dark brown, deepest, best defined, and largest on the dorsal and caudal; 
lower surface of the body pale or whitish. 

Length 2}} inches. 

Type No. 7848, Ichthyoiogical Collections Leland Stanford Junior 
University Museum. Locality, Chitose, in Iburi, Hokkaido. 

Of this species we have a number of examples from the province of 
Shimotsuke, near Nikko, and from Chitose, in Iburi, Hokkaido, the 
latter received from the Sapporo Museum. 





38. ORTHRIAS Jordan and Fowler. 


Orthrias JonpAN and FowLer, new genus (oreas). 


Allied to Nemacheilus Van Hasselt. 

Body elongate and compressed. Head sometimes depressed, and 
with the dorsal profile nearly horizontal; no spine below eye; mouth 
small, inferior, and with fleshy lips; barbels 6, none on the mandible. 
Dorsal fin short, and situated over the ventrals. Ventral rays 8. Air 
bladder more or less inclosed in a bony capsule. Caudal rounded or 
truncate, not forked. Lateral linecomplete. Fresh waters of Eastern 
Asia, the species apparently numerous. 

This genus is related to Vemachetlus, but the original type of that 
group CV. fasciatus) has about 13 dorsal rays and the caudal forked. 
The Japanese species with a short dorsal and a truncate caudal is 
therefore made the type of a distinct genus, Orthrias, to which numer- 
ous Chinese and other Asiatic species apparently also belong. 

(opOpids, of the dawn: hence Japanese. ) 


4. ORTHRIAS OREAS Jordan and Fowler, new Species. 


Head 44 in length; depth 9; D. 10; A. 8; P. 14; V. 8; width of 
head 14 in its length; snout 24 in head; interorbital space 4; eye 2 in 
snout; pectoral 1} in head; ventral 13. 

Body moderately elongate and compressed, the tail compressed. 
Head elongate, broad, depressed; snout long, blunt, obtusely rounded 
and produced; eyes small, a little anterior and superior; mouth small, 
inferior and with thick fleshy lips; barbels 6, none on the mandible, 
and the maxillary pair the longest; nostrils close together and in front 
of the eye, and the anterior in asmall tube; interorbital space like the 
top of the head, broad and slightly convex. | Gill-openings lateral, and 
the membranes joined below the base of the pectoral in front. 
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Scales minute, and embedded in the skin; bead apparently naked. 

Origin of the dorsal midway between the tip of the snuut and the 
base of the caudal; the height of the dorsal is greater than the depth 
of the body, and when depressed its length is only a little less than 
that of the head; anal entirely behind the dorsal, and reaching more 
than half the space between its own origin and the base of the caudal; 
caudal about equal to the depressed dorsal, truncate, its margin straight, 
and with sharp corners; pectorals rather long, three-fourths the length 
of the head, and halfway in the space between their own origins and 
those of the ventrals; ventrals below and just a trifle behind the origin 
of the dorsal, and reaching more than halfway in the space between 
their own origins and that of the anal. Caudal peduncle long, com- 
pressed, its length about equal to the pectoral and its least depth about 
24 in the head. Lateral line continuous, median along the sides. 

Color in alcohol pale brown above, with about 15 large blotches of 
deep brown; a dark streak from eye to tip of snout; head finely mot- 
tled with dark brown above; dorsal and caudal whitish, with broad, 





Fic. 2.—ORTHRIAS OREAS. 


deep, brownish cross bars; pectorals, anal and ventrals whitish, with 
dusky blotches, indistinct on the latter fins; lower surface on the head 
and trunk whitish. 

Length 3,'; inches. 

Type, a specimen in the museum at Sapparo, kindly loaned to us by 
Mr. 8. Nozawa. Locality, Chitose, in Iburi, a province of Hokkaido. 
This specimen, received from the Sapporo Museum, is the only example 
of the species we have seen. 

(Operas, of the hills.) 


4. COBITIS (Artedi) Linnzeus. 


Cobitis AnTEDI, Genera, 1738 (nonbinomial). 

Cobitis Linn.xvs, Syst. Nat., 10th ed., 1758, p. 303 (txnia). 

Acanthopsis AGassiz, Mém. Soe. Sci. Nat. Neuchatel, I, p. 36 (tenia, not of Van 
Hasselt, 1823). 


Body elongate, more or less compressed, and the back not arched. 
Head elongate, compresséd; eyes small; snout produced, blunt and 
rounded; mouth small, inferior, and with six barbels about the upper 
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jaw; below the eye, an crectile bifid spine. Dorsal fin about over the 
ventrals; anal behind dorsal: caudal rounded or truncate; pectorals 
less than the head; ventrals below dorsal. Air-bladder inclosed in a 
bony capsule. Lateral line incomplete. Small fresh-water fishes of 
Europe and Asia. Probably all the species described, will be referred 
to the widely distributed and variable form described below. 

(cobitis, a loach.) 

5. COBITIS TAENIA Linnzus. 
TAKANOHADOJO (HAWK-WING LOACH ), SHIMADOJO (STRIPED LOACH). 

Cobitis tenia Linn evs, Syst. Nat., 10th ed., 1758, p. 303; Europe.—Cvuvier and 
VALENCIENNES, Hist. Poiss., NX VIII, 1846, p. 58.—Gitnruer, Cat. Fish., VII, 
1868, p. 362; Holland, Bavaria, Sweden, and of authors generally. 

Cobitis tenia japonica SCHLEGEL, Fauna Japonica, Poiss., p. 222, pl. cin, fig. 3, 
1846; near Nagasaki (not Cohitis japonica Houttuyn). 

Cobitis caspia Ercuwap, Bull. Soc. Nat. Mose., 1838, p. 133; near Caspian Sea. 

Cobitis elongata Hecker and Kner, Siissenwasserfische Oester., 1858, pp. 164, 305; 
Austria. 

Cobitis larvata De Fitier1, Mem. Accad. Torin., XIX, p. 71; Italy. 

Cobitis sinensis SavvaGE and De Turersant, Ann. Sci. Nat., (6) 1875, I, p. 8; 
Setchuan, China.—Fow ter, Proc. Acad. Nat. Sci. Phila., 1899, p. 182. 
Cobitis biwe JorpDAN and Snyper, Proc. U. 8. Nat. Mus., 1901, p. 748; Lake Biwa, 

substitute for Cobitis japonica, preoccupied. 

Head 4$ in length; depth 54; D. 8; A. 7; P. 10; V.8; width of head, 
a little over 2 in its length; snout 2} in head; pectoral 14; ventrals 13; 
eye 5%; interorbital space 5%. 

Body elongate, compressed. Head elongate, much compressed, 

_and with the upper profile convex; snout long, produced, and bluntly 
‘ounded; eyes small, superior, lateral, and nearer the tip of the snout 
han the gill-opening; mouth small, inferior, and with fleshy lips, the 
ower divided and with two lobes; barbels 8, two of which are mandi- 
bulars; nostrils nearer the eye than the tip of the snout, close together, 
and the anterior pair in a short tube; interorbital space narrow, about 
equal to the eye and convex. Gill-openings large, lateral, and the 
gill-membrane joined below the base of the pectoral in front. 

Scales very small on the trunk, none on the head. 

Origin of the dorsal nearer the base of the caudal than the tip of 
the snout and a little in front of the ventrals; length of dorsal when 
depressed a little less than the length of the head and the height of 
the fin much less than the greatest depth of the body; anal entirely 
behind dorsal and reaching two-thirds the space between its origin 
and the base of caudal; caudal equal to depressed dorsal, and rounded; 
pectoral 13 in head, and 24 in the space between its own origin and 
that of the ventral; ventrals 2 in the space between their own origins 
and that of the anal. Caudal peduncle compressed, its length equal to 
the pectoral, and its depth a little less than 2 in the head. Lateral 
line short, only running a little beyond the middle of the pectoral. 

Proc. N. M, vol. xxvi—02 
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Color in alcohol pale brownish, dark above, and the sides with two 
rows of dark blotches, those in the lower row large, and between the 
two rows a narrow paler marbled brown streak; 6 blotches of dark 
brown between occiput and origin of dorsal, and 7 more between the 
latter and the base of caudal; base of caudal above with a jet-black spot; 
dorsal and caudal barred broadly with blackish brown; head marbled 
and spotted with brown above, and a blackish streak from eye to 
snout; lower surface of the body, pectorals, ventrals, and anal, pale or 
whitish. 

Length 313 inches. 

This description from an example from Kawatana, on Omura Bay. 

Fresh waters of Japan; our very numerous series from Aomori, 
Kitakami River, lake near Sendai (collection Awano), Niigata in Ech- 
igo (collection Eitaro lijima), Tamagawa in Tachikawa, Kinu River, 
in Utsunomiya, Iwai River in Ichinoseki, Tokyo, Tsuruga, Nagoya in 
Owari (collection K. Otaki), Yodo River at Osaka, Chikugo River at 
Kurume, Kawatana, and Lake Biwa. 

In this series great variation occurs. The examples from Lake 
Biwa are very much more elongate and have the brown blotches on 
the sides merged into a continuous longitudinal band, and the space 
between it and the superior dorsal row of spots, which is also more or 
less continuous, light and plain colored, like the lower surface of the 
body. The colors are altogether more distinct and sharply defined, 
and the dorsal and caudal are with only one or two blackish bars. 

This form has been described from near Nagasaki under the name 

of **Cobitis tenia japonica” by Schlegel. As the name jeponica is 
preoccupied in Coditis, Jordan and Snyder have substituted for it the 

name of Cobitis biwae. But there seems to be no permanent value in 

these differences in color and form. Examples from Kawatana and 

the Chikugo River at Kurume, collected together in both localities, f 
contain both this striped form and those with the lateral bands broken 

up into spots. 

We can not find any difference between the Japanese species and the ' 
Loach of Europe, and hence retain for it the ancient name of Cobitis | 
tenia. Should the Asiatic species prove distinct, the name Codztis 
sinensis may be retained for it. 


(taivia, ribbon.) 


5B. HYMENOPHYSA McClelland. 


Hymenophysa MCCLELLLAND, Indian Cyprinidze, 1838, p. 448 (hymenophysa) . 
Syncrossus Biyru, Journ. Asiat. Soc. Bengal, 1860, p. 166 (berdmorei). 


Body short, deep, and compressed. Head elongate, compressed, 
and pointed, the snout long, pointed and its tip bluntly rounded; 
eyes small; mouth inferior and with fleshy lips; barbels 6, the max- 
illary pair long, and the others close together at the tip of the snout; 












+——-+ 
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no mental barbels; a strong bifid spine below the eye in front.  Gill- 
openings lateral. Scales very small. Dorsal inserted in advance of 
the origin of the ventral; caudal deeply forked. Air-vessel consisting 
of two divisions, an anterior inclosed in a partly osseus capsule and a 
posterior which is free in the abdominal cavity. 

This genus differs from Botia (= Sehistura= Diacantha) in the pres- 
ence of but six barbels instead of eight. 

(vpnv, membrane; ¢vdos, swollen.) 


6. HYMENOPHYSA CURTA (Schlegel). 
AYAMADOKI; AYABATA. 


Corbitis curta ScHLEGEL, Fauna Japonica, Poiss., 1846, p. 223, pl. cxu, fig. 4; 
near Nagasaki. 
Botia curta Génxtuer, Cat. Fish., VII, 1868, p. 368 (after Schlegel). 


Head + in length; depth 44; D. 12; A. 9; P. 14: V. 8; scales 130; 
width of head 24 in its length; snout 2% in the head; pectoral 1%; 
ventral 13; eyes 24 in snout; 14 in interobital space. 

Body oblong, rather deep and compressed. Head oblong, com- 
pressed and pointed in front; snout long, pointed, and compressed, 
the tip bluntly rounded and slightly projecting beyond the mouth; 
eyes moderate, anterior, superior and with the eyelid freely circular; 
mouth small, inferior, and with fleshy lips; barbels 6, the maxillary 
pair reaching the eyes, and the remaining + are close together at the 
tip of the snout; nostrils close together, a little nearer the eye than 
the tip of the snout, and the anterior pair in a short tube: interorbital 
space convex. Gill-openings large, lateral. 

Body and sides of the head covered with very small cycloid scales. 

Origin of the dorsal about midway between the tip of snout and base 
of caudal, its height about equal to the length of the pectoral; anal 
entirely behind dorsal and reaching about two-thirds in the space 
between its own origin and the base of the caudal; caudal nearly equal to 
the length of the head, deeply forked and the lobes pointed; pectorals 
narrow, lobate, nearly two-thirds the length of the head, and equal to 
about half the distance between their own origins and those of the 
ventrals; ventrals behind the origin of the dorsal, and their tips not 
reaching as far as the tip of the depressed dorsal, or about two-thirds 
the space between their own origins and that of the anal. Caudal 
peduncle very deep, compressed, its length about equal to the ventral 
and its depth a trifle more but not equal to the length of the pectoral. 
Lateral line straight along the sides to the base of the caudal. 

Color in aleohol more or less uniform brown, the back slightly 
darker; anterior edge of dorsal blackish-brown, and the fin with an 
indistinctly defined broad brown cross-bar; anal with a brown cross- 
bar, and two on each caudal lobe. 

Length, 54} inches. 
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Described from a specimen taken at Kibama, Japan, near Lake Biwa; 
our specimens all from Kibama, in Omi, presented by the Imperial 
University at Tokyo. 

(curtus, short.) 

SUMMARY. 


Family Coprrip. 


1. Misgurnus Lacépéde. 
1. polynemus (Bleeker). 
2. anguillicaudatus (Cantor); Junsai Lake in Aomori, Hakodate, Tsuchiura, Niigata, 
Sendai, Yodo River at Osaki, Iwai River at Ichinoseki, Morioka, Misaki, Tokyo. 
Nagasaki, Formosa. 


”» 


2. Elvis Jordan and Fowler. 

3. nikkonis Jordan and Fowler; Shimotsuke, near Nikko, Chitose in Iburi. 
3. Orthrias Jordan and Fowler. 

4. vreas Jordan and Fowler; Chitose in Iburi. 


4. Cobitis Linnzeus. 


5. tenia Linneeus; Aomori, Kitakami River at Sendai, Niigata, Nagoya, Yodo River, 
Lake Biwa, Chikugo River at Kurume. 


5. Hymenophysa McClelland. 


6. curta (Sehlegel); Kibama in Omi. 


NOTES ON ORTHOPTERA FROM COLORADO, NEW MEX- 
ICO, ARIZONA, AND TEXAS, WITH DESCRIPTIONS OF 
NEW SPECIES. 


By AnprEWw NELSON CAUDELL, 


Of the Department lyricullure. 


The following paper deals with three separate collections: (1) a 
large collection from Colorado, including a few from just across the 
line in New Mexico, made by Dr. H. G. Dvar and myself during the 
months of May, June, July, and August, 1901; (2) a small collection 
made in Arizona, mostly at Williams and Hot Springs, by Messrs. 
Schwarz and Barber during the summer of 1901: and (3) a small col- 
lection made by the writer in Texas in June and July, 1902. This 
material forms part of the collection of the U.S. National Museum. 

The Colorado collection, which furnishes material for the greater 
part of this paper, but partially confirms the result reached by 
Dr. Dyar regarding the life zones of that State as recently described 
by him“—that is, that there are four faunal regions in Colorado: 
prairie, foothill, alpine, and western slope. The orthopterous fauna 
indicate the first three zones only, which are in most cases quite 
sharply defined, but there are a number of species that occur in two 
or more of the zones. The line between the prairie and the foothill 
faunas is exceedingly well detined at some places, while at other places 
the transition from one to the other is more gradual. 

The primary aim of the Colorado expedition was to work out the 
life history of Lepidoptera, and not to collect Orthoptera, and in conse- 
quence it was not possible to visit all parts of the State. Therefore 
the range worked over is not extensive and does not include places 
inaccessible by rail. A few specimens from Middle Park were pur- 
chased from E. J. Oslar, a professional collector of Denver, and are 
included in this paper. 

The various localities visited by the writer in Colorado, their alti- 
tude, location, and notes on the vicinity are given in the following 
alphabetical list: 

Baileys, Park County; altitude, 7.71 fe et.—This place is some miles 
up the Platte canyon. One day only was spent there and but nine 
species of Orthoptera were taken. 


«Proce. U. S. Nat. Mus., XXV, 1902, p. 369. 
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Boulder, Boulder County; altitude, 5,335 feet. —Two trips were made 
to this place and a little collecting done in and along the base of the 
foothills just back of the town. Insects were not at all numerous at 
the time the visits were made and but five species of Orthop‘era 
were taken. 

Chama, Rio Arriba County, New Mexico; altitude, 7,863 feet.—Half 
an hour only was spent here, six species being taken, of which 7)/s- 
sosteira carolina was the most common. 

Chimney Guleh.—See Golden. 

Cripplecreek, Teller County; altitude, 9,396 Jeet.—Half a day was 
spent at this interesting locality out near the Golden King gold mine. 
Cireotettia undulata was the common species. 

Cumbres, Conejos County; altitude, 10,015 feet.—One hour of prof- 
itable collecting was put in here when it began to rain, and a wet 
afternoon was utilized in riding down the western slope of the moun- 
tains on a freight car rather than wait in a section house for the pas- 
senger train next day. Five species only were taken, all alpine forms, 
one of them a new species. : 

Delta, Delta County; altitude, 4,980 feet.—Several hours were spent 
across the river from this place, mostly in investigating garden insects. 
Two species of .2bloplus were taken. At this place some damage was 
thr -atened by Mi lanoplus differs ntialis. 

Denver. Arapahoe County; altitude, 5. 198 feet. —Most of the collect- 
ing in the vicinity of Denver was done in two localities, one south of 
the city, on the prairie just beyond the city park, and the other on the 
opposite side of the city. Nearly forty species and many specimens 
were taken here. 

Durango, La Plata County; altitude, 6.520 Seet.—A few hours 
were spent collecting north and east of this town. The limited time 
prevented the discovery of the excellent collecting grounds said by 
Mr. Oslar to exist in that vicinity. 

Fort Collins, Larimer County; altitude, 4972 Jeet.—Two visits 
were made to this productive locality and many desirable specimens 
taken, mostly north and west of town. No opportunity presented 
itself to go up into the neighboring foothills, and the specimens taken 
were therefore all prairie forms, or ones common to two or more 
faunal regions. One species only, Hremopedes balli, may be consid- 
ered as belonging strictly to the foothill fauna. Forty-eight species 
were taken at this place. 

Glenwood Springs, Garfie ld County; altitude, 5,758_ feet.—Three 
stops were made at this place, but little collecting was done. A few 
specimens were taken out east of town a half mile or so and alsoa 
few in town near the station. But seven species were taken, of which 
four belong to the genus Melanoplus. 

Golden, Jefferson County; altitude, 5.667 Se et.—This is a good col- 
lecting ground and very accessible from Denver, being about 13 miles 
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west of there near the foothills. The collecting was done on the 
prairie between the town and the foothills, less than a quarter of a 
mile in width, and up the canyon known as Chimney Gulch to the 
top, about a thousand feet higher. Over tifty species were collected 
at this locality. The prairie and foothill faunas are here quite dis- 
tinctly and abruptly divided. 

Grand Junction, Mesa County; altitude, 4,594 feet.—Two stops of 
short duration were made here. The collecting was done northeast 
of town and also in town just across the railroad from the station, 
where many fine specimens of Melanoplus differentialis were taken. 

Mancos, Montezuma County; altitude, 7,008 fee {—Twe species were 
taken near the station while the train stopped, Melanoplus femur 
rubrum and Stenobothrus curtipe NNIS. 

Montevista, Rio Grand County; altitude, 1665 fee §¢.—A bievele trip 
several miles out of town was taken August 13. Insect life of all kinds 
was very scarce and but nine species of Orthoptera were taken, the 
most desirable one of which was probably Vemobius utahensis. 

Montrose, Montrose ¢ ounty; altitude, SSL fer ¢?.—Half an hour’s col- 
lecting in the vicinity of the station resulted in the capture of nearly 
a dozen species. 

Morrison. Seffe rson County; altitude. DT53 fi et.—Several visits were 
made here. Just south of the station, across the creek beyond and 
to the right of the schoolhouse, grasshoppers were found to abound 
in countless numbers. + Collecting trips were made to and beyond the 
picturesque red sandstone formations northwest of town and up 
the canyon into the foothills. But two species were collected in the 
foothills, however, Trime rotropis similis and Gomphoce Pus clavatus. 
The bulk of the specimens taken on the prairie at this place was 
M lanoplus occidentalis. 

Palisade, Mesa County; altitude, 4,741 feet.—At this little town, 
12 miles from Grand Junction, .2v/oplus chenopodii was taken in 
considerable numbers on the plants just across the railroad from the 
station. A few other species, including a new species, were taken in 
the immediate vicinity. 

Pikes Peak, ki Paso County; altitude, 8,913 feet.—-A day was spent 
here and the ascent of the peak made.“ The above altitude is that of 
the halfway house, and it is to that locality which all the Pikes Peak 
labels refer unless otherwise specified. 

Pine Grove, Park ¢ ounty; altitude. C. 73S feet. This is a small resort 
some miles up Platte Canyon, and there a couple of days were spent 
collecting along the railroad and up a side canyon fora mile or so, 
leading up probably a. thousand feet above the town. A dozen species 
were taken here, mostly true foothill forms. 

Platte Canyon, Douglas County; altitude, 5,492 feet.—Numerous 
trips were made to this place, which is but a station at the mouth of 


@See account in Proc. Ent. Soc. Wash., V, 1902, pp. 74-82. 
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Platte Canyon. Collecting was done up the canyon as far as a small 
side gulch known as Mill Gulch, and up that gulch for more than a 
mile, as well as up other gulches for lesser distances. But most of 
the Orthoptera were taken near the mouth of the canyon. But ten 
species were taken here. 

Rico, Dolores County; altitude, 8,737 feet.—Insects were very scarce 
here, two hours’ collecting resulting in but three species of Orthoptera 
und practically nothing else. The Orthoptera were all alpine forms. 

Nalida,. Chaffes County; altitude, 7,050 feet.—Two weeks were spent 
here, including a couple of visits. Other duties prevented much time 
being devoted to collecting Orthoptera, and nearly every afternoon 
it rained, but still quite a number of good things were taken. By far 
the most productive locality was the side of the large hill, called 
Tenderfoot Mountain, just across the railroad from the station. 
Here Foloplus plagosus and De rotmema hayde ne oceurred in num- 
bers. Leprus cyaneus was also taken here, though not so numerous 
and usually some distance farther up the hill. 

Sedalia. Douglas County; altitude, 5,835 Steet. This small town is 
a few miles south of Denver, and is in a broad valley formed by the 
foothills on the west and high mesas on the east. Collecting was done 
across the entire valley, but only eleven species were taken. 

At the above localities over a hundred species of Orthoptera were 
taken and the collections from Arizona and Texas bring the number 
up to one hundred and fifty-four. All are here mentioned, even if 
only for the value attached to record of exact locality, but many of the 
species are represented by a considerable number of specimens and 
thus usually furnish some notes of value on variation or distribution. 


Family BLATTID®. 
1. PHYLLODROMIA GERMANICA Linnzus. 


Blatta germanica Lins xus, Syst. Nat., 12th ed., II, 1767, p. 688. 


One nymph of this species was taken at Glenwood Springs on 
August L&. 


2. BLATTA ORIENTALIS Linnezus. 
Blatta orientalis LiNn xus, Syst. Nat., 10th ed., I, 1758, p. 424. 


Two specimens, both males, one at Denver and one at Pueblo in 
August, the latter by E. J. Oslar. 


3. ISCHNOPTERA UHLERIANA Saussure. 
Ischnoptera ubleriana Saussure, Rey. Mag. Zool., XIV, 1862, p. 169. 


One specimen at Victoria, Texas, in June. 
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4. PERIPLANETA AMERICANA Linnzus. 


Blatta americana Linn ®t s, Syst. Nat., LOth ed., I, 1758, })- 424. 


This insect is very common in southern Texas, indeed amounting to 
a veritable pest. It comes into the houses through the open windows 
and but for the ever-present canopy of netting over the beds in that 
part of the country would very probably establish itself as an unwel- 
come and very uncomfortable spiny bedfellow. Happily the netting 
prevents this, but unhappily the Aeccntha lectularia is not so easily 
excluded. 

A razor case left for a couple of weeks in a drawer in one of 
Victoria’s leading hotels, had the covering nearly all eaten off by this 
large roach. The ordinary house species, P/y/lodromia germanica and 
Blatta orientalis, do not appear to be common in localities where this 
species thrives. 


5. PERIPLANETA TRUNCATA Krauss. 


Pr riplaneta fruncata KRAUSS, Zool. \nzeiger, a. 1892, p- 165.—SAUSSURE and 
ZEHNTNER, Biol. Cent. Amer. Orth., I, 1893, p. 74. 


Two female specimens of this species were collected in the laboratory 
of the boll weevil investigation at Victoria, Texas, in the early part of 
July, 1902. This is a new insect to the United States, but there can 
be but little doubt of the correctness of the identification. It is the 
variety ‘‘a” of Saussure and Zehntner. 


6. HOMCEOGAMIA APACHA Saussure. 
Tlomeeogamia apa ha Saussure, Rey. Suisse de Zool., I, 1893, p. 396. 


The collection of the U. 5. National Museum contains specimens of 
this species from Texas, Colorado, Arizona, and California. This is 
the first record of this species from the United States, though it seems 
to be not at all rare. //omwogamia subdiaphana Scudder seems some- 
what allied to this species, but Mr. Rehn, who has taken sw)d/aphana 


in New Mexico, says they are distinct. 
Family MANTID.UE. 
7- YERSINIA SOLITARIA Scudder. 
Yersinia solitaria ScuppeEr, Can. Ent., XX VIII, 1896, p. 209. 
Two immature specimens of this species were taken, one at Fort 


Collins and one at Golden, the former on August 9 and the latter on 
July 17. 








780 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVI. 


8. LITANEUTRIA MINOR Scudder. 
Stagmatoptera minor Scupper, Rept. U. 8. Geol. Surv. Nebr., 1871, p. 251. 
Females of what I take for this species were taken at Golden and 
Fort Collins in August. The greedy habits of this species were 
recently noted.“ 


Family PHASMID®. 


a 


9. DIAPHEROMERA DENTRICUS Stal. 
Diaphe romera dentricus STAL, Rec. Orth., III, 1875, p- 76. 


One male, June 21, at Victoria, Texas. This specimen was on weeds 
by the roadside. Mr. Mitchell tells me that this tine large walking 
stick is not uncommon at times on grape vines in the river bottoms. 


Family ACRIDIITD.®. 
Subthinily PTH'DTIGIN A, 
10. TETTIX CRASSUS Morse. 


Tettix crassus Morse, Journ. N. Y. Ent. Soe., VII, 1899, p- 201, 


Two specimens of what Professor Morse thinks is probably this 
species were taken at Platte Canyon on May 10. The median carina 
of the thorax is marked with white, strongly contrasted with the rest 
of the insect. 


11. TETTIX INCURVATUS Hancock. 
Tettix incurratus Waxcock, Amer. Nat., X XIX, 1895, pp. 761-762, fig. 1. 


Five specimens, Platte Canyon May 10, in company with 7. crassus. 
Dr. Hancock veritied this determination. 


12, PARATETTIX CUCULLATUS Burmeister. 
Tetric cucullatus Burmeister, Handb. Ent., 11, 1838, pp. 658-659. 


One female at Fort Collins August 11. Professor Morse examined 
this specimen and pronounced the determination correct. 


Subthmily "(TRY XALINZ. 
13. MERMIRIA TEXANA Bruner. 
Mermiria texrana Bruner, Proc. U. S. Nat. Mus., XII, 1890, pp. 53-54, pl. B. fig. 33. 


One pair at Fort Collins on August 9, and one male nymph, which 
is probably of this species, at Salida on August 2. 


«Ent. News, XIII, 1902, p. 60. 
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14. SYRBULA ADMIRABILIS Uhler. 
Stenobothrus admirabilis Unver, Proc. Ent. Soc. Philad., I], 1864, p. 553. 


Both mature and immature specimens of both sexes taken at Victoria 
in June and July. 


15. ACROLOPHITUS HIRTIPES Say. 


Gryllus hirtipes Say, Amer. Ent., III, 1828, p. 78, pl. xxxrv. 


- 


The ** green fool,” as Dr. Dyar and I christened this handsome insect, 
is very common along the eastern foothills, more than a hundred being 
taken, mostly at Golden. Young nymphs were taken early in May, 
and mature individuals began to appear about the middle of July. 


16. ERITETTIX NAVICULA Scudder. 


Gomphoce rus navicula ScuppEr, Ann. Rept. Chief Eng., 1876, p. 506. 


Three males, seven females, Sedalia June 12; Denver May 7; Boul- 
der May 27; Golden June 5. One of the females taken at Golden on 
June 5 is placed here with some hesitation. It is remarkable in hav- 
ing the pronotum uniformly fuscous dorsally and without a trace of 
supplementary carine on the pronotum, though they are present on 
the head and diverge anteriorly to meet the raised margins of the 
vertex. The upper half of the lateral lobes of the pronotum is pice- 
ous, 2 coloration unlike any other specimen of any species of this genus 
that I have seen. The original description of nav/cu/a offers no dis- 
tinguishing features to separate it from 2. frécar/natus, which was 
described from the female sex alone. In fact, the females of the two 
species, as I have them determined in the collection of the U. S. 
National Museum, are inseparable, but the males are very readily dis- 
tinguished, those of nav‘eu/a having the antenne gradually enlarged, 
the club composing about one-third of the entire length, while in ¢,/- 
carinatus the enlargement of the antennz is abrupt, the club composing 
no more than one-sixth of the entire length. The Museum contains 
specimens of navicu/a from Wyoming and Colorado in considerable 
numbers. 7ricar/natus does not appear to occur in Colorado, all the 
Museum material being from Wyoming, Montana, and the Dakotas. 


17. AMPHITORNUS BICOLOR Thomas. 
Stenobothrus bicolor Tuomas, Ann. Rept. U. 8. Geol. Surv. Terr., V, 1872, p. 465. 


Three males, eight females, Golden June 6 to 27; Fort Collins 
August 9 and 11; Denver July 7 and 16. 


18. OPEIA OBSCURA Thomas. 


Oxycoryphus obscura Tuomas, Ann. Rept. U. 8. Geol. Sury. Terr., V, 1871, p. 466, 





One male, eleven females, Golden August 21; Fort Collins 
August 10. 
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19. CORDILLACRIS CINEREA Bruner. 
Ochrilidea cinerea BRUNER, Proce. U. s. Nat. Mus., xi, 1890, pp- 52-53. 
Three males, one female, Salida August 21; Morrison June 25. 
20. CORDILLACRIS CRENULATA Bruner. 


Ochrilidea crenulata Bruner, Proce. U. S. Nat. Mus., XII, 1890, pp. 51-52. 


Five males, two females, Montevista August 13; Morrison June 29; 
Denver July 16. 


21. CORDILLACRIS OCCIPITALIS Thomas. 
Stenobothrus occipitalis Tuomas, Rept. U. 8. Geol. Sury. Terr., V, 1873, p. 81. 
Fourteen males, eleven females, Morrison June 23; Fort Collins 


August 9 and 11; Denver July 17. 


22. PHLIBOSTROMA QUADRIMACULATUM Thomas. 


Stenobothrus quadrimaculatum Tuomas, Ann. Rept. U. 8. Geol. Sury. Terr., IT, 
1871, pp. 166, 280. 


Thirty-seven males, forty-four females, Golden July 12 to August 21. 


23. ORPHULELLA PELIDNA Burmeister. 
Gomphocerus pelidna BurMetster, Handb. Ent., I1, 1838, p. 650. 


One male at Victoria, Texas, in June, 1902, and two males from 
widely separated localities in Colorado, one from Grand Junction on 
August 17 and one from Fort Collins on August 10. The specimen 
from Texas is a little over the usual size, measuring as follows: 
Length of body, 20.5 mm.; elytra, 18 mm.; hind femora, 12 mm. 

The larger males of this species superficially resemble the dark 
form of the males of Syrbula admirabilis very closely. 


24. ORPHULELLA PICTURATA Scudder. 


Orphulella picturata ScuppER, Can. Ent., XX XI, 1899, pp. 178, 182. 


Many specimens of both sexes collected at Victoria, Texas, in June 
and July, some of them taken in cotton fields. This is a very variable 
species and there are both green and brown forms. 


M$ 


25. ORPHULELLA SALINA Scudder. 


Orphulella salina Scupper, Can. Ent., X XXI, 1899, pp. 179, 185-186. 


Two specimens from Colorado, one male at Montrose on August 17, 
and one female at Grand Junction on July 7. — 
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26. DICHROMORPHA VIRIDIS Scudder. 


Chioealtis viridis ScuppEr, Bost. Journ. Nat. Hist., VII, 1862, p. 455. 
Chlocaltis brunnea ScuppeER, Proc. Bost. Soc. Nat. Hist., X VII, 1875, p- 510. 


Both sexes of this species, together with the nymphs, were found 
plentiful at Victoria, Texas, in June and July. This species varies in 
the character of the lateral carine of the pronotum, some having the 
carine parallel and others quite noticeably bowed out in the center, 
both forms occurring together. One specimen before me from Florida 
has the vertex abnormally acute. 1 have carefully studied the type of 
brunnea in the Museum collection and compared it with brown forms 
of viridis and tind no appreciable difference not covered by variation. 
I have therefore included it as a synonym. 


27. STENOBOTHRUS CURTIPENNIS Harris. 
Locusta curtipennis Harris, Cat. Ins. Mass., 1835, p. 56. 


One female at Montevista on August 13, one at Mancos on August 
16, and one male and two female specimens from Cumbres on August 
14. The females from Cumbres have the elytra very short, but little 
more than half as long as the abdomen. 


28. GOMPHOCERUS CLAVATUS Thomas. 


Gomphocerus clavatus Thomas, Rept. U. 8. Geol. Sury. Terr., V, 1873, p. 96. 

Gomphocerus carpenterii Thomas, Bull. U. 8. Geol. Surv. Terr., I, No. 2, ser. 
1874, p. 65. 

Gomphocerus clepsydra ScuppER, Daws., Rept. Geol., 49 Par., 1875, p. 344. 

Fourteen males and 17 females from the following points in Colo- 
rado: Baileys June 30 and July 3; Morrison on June 20, at an eleva- 
tion of about 7,000 feet; Boulder June 9; Rico August 16; Pine 
Grove July 18: Pikes Peak July 21; and at Chimney Gulch on 
July 21. 

From a study of these specimens and a long series in the United 
States National Museum, it seems very clear that there is but one 
species. There is considerable variation among the different indi- 
viduals, especially the males, but no characters present themselves 
that warrant the retention of more than one name. MeNeill, in his 
revision of the Tryxanine, recognizes two species and gives a table 
for their separation, using the character of the anterior tibix being 
clavate and distinctly suleate externally and size small, about 14 mm., 
to separate clavatus from clypsedra, which is described as having the 
‘fore tibie but slightly and regularly expanded apically and size larger, 


about IS mm. With these characters in mind I carefully examined 
the type material in the collection of the United States National 
Museum, which is composed wholly of male specimens. The type of 
clavatus is 16.5 mm. long and the anterior tibie is moderately 
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expanded, not distinctly clavate, and is very distinctly sulcate exter- 
nally, but this suleation is quite obviously due to shrinkage as the left 
tibiw is more conspicuously suleate than the right one. Such shrink- 
age is not remarkable as the specimen was alcoholic and described 
after drying. The describer gives the length as 0.56 inch in length, 
which is practically 14 mm, But, as above stated, the type really 
measures 16.5 mm. in length. Why Thomas gave this erroneous 
measurement is not clear, nor is it clear why MeNeill used it as a 
synoptic character when he had the original type before him. 

The type of carpenteri/, which is an admitted synonym of clavatus, is 
18 mm. in length, the fore tibix strongly clavate and not at all sulcate 
externally. The type of c/ypsedra is not at present in the United 
States National Museum as mentioned by MeNeill, nor is the original 
type a male from New Mexico, but females from farther north on the 
Souris River. 

The range of variation presented by the types of elavatus and car- 
penter// more than covers all variation found among the specimens of 
clepsydra. Therefore if c/avatus and carpenterd/ are synonymous, and 
I agree with McNeill in so considering them, c/ypsedra must also be a 
synonym. That this is a valid conclusion is pretty evident when 
a long series of specimens from different parts of the country and from 
various altitudes is examined. The anterior tibize of the males vary 
considerably in the amount of apical expansion, though none examined 
are quite so conspicuously clavate as in the type of carpenterti. The 
elytra of the males are also variable, reaching quite to the tip of the 
abdomen in some specimens and in others falling noticeably short of it. 
The elytra of the females also vary in length, but never nearly reach 
the tip of the abdomen, generally only about as long as the pronotum. 


29. BOOPEDON NUBILUM Say. 
Gryllus nubilus Say, Journ. Acad. Nat. Sei. Philad., 1V, 1825, p. 308. 


This species was found quite abundant in open woodlands in the 
vicinity of Victoria, Texas, during the latter part of June and in July. 
Only mature individuals were seen. 


30. STIRAPLEURA DECUSSATA Scudder. 
Stirapleura decussata ScuppER, Ann. Rept. Chief Eng., 1876, p. 510. 


Nine males, 15 females, Golden May 2%; Sedalia June 15 and 21; 
Denver May 10 to July 16; Baileys July 13; Boulder June 9. 

The foveole of this species, according to MeNeill’s tables in his 
revision of the Tryxaline, are as long again as wide. Therefore these 
specimens could be called d:/écatula as justifiably as they are called 
decussata for the foveole are usually but little longer than wide. 
Decussuta and delicatula may prove to be forms of one species. 





+ 
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31. AGENEOTETTIX SCUDDERI Bruner. 


Aulocara seudderi Br NER, Proc. U. S. Nat. Mus., XIII, L890, pp. 63-64. 


Sixteen males, twenty-eight females, Golden June 19 to July 2 
Denver July 16; Fort Collins August 10; Cripple Creek July 26; 
Montrose August 17. 


32. AULOCARA ELLIOTTI Thomas. 
Stauronotus elliotti Tomas, Proce. Acad. Nat. Sci. Philad., 1870, p. 82. 


Sixty nine males, sixty females, Denver July 16; Morrison July 18; 
Fort Collins August 10; Golden June 19; Durango August 15; Glen- 
wood Springs July 5; also two apparently full grown female nymphs 
at Golden on June 19. 

This large series of fresh specimens shows a remarkable range of 
variation, both sexes varying greatly both in color and size. The 
females are more variable in color while the greatest variation in size 
occurs in the opposite sex. The posterior femora vary from 10 to 14 
millimeters in the males and in the females the color ranges from 
reddish yellow to fuscous and the elytra of both sexes vary from 
almost immaculate to quite conspicuously spotted with black. Some 
of the rufous tinted females approach pora//e/um somewhat, inasmuch 
as the lateral carine of the thorax do not seem quite so much con- 
stricted mesially as usual and the disk of the pronotum is unicolorous. 


33. AULOCARA FEMORATUM Scudder. 


fulocara femoratum Scupper, Proc. Amer. Acad. Arts Sci., XX XV, 1899, pp. 
54, 55-56. 

Four males and eight females referable to this species were taken 
at Fort Collins on August 19 and one pair at Denver on July 11; the 
latter were taken en copula. They all agree in having the elytra much 
more abbreviated than in ¢///ott/ and the pronotum is more generally 
less angulate. The tegmina of the males are immaculate but those of 
the females are noticeably spotted with black, sometimes however quite 
dimly so. 

SUBFAMILY (&DIPODIN As. 


34. ARPHIA ARCTA Scudder. 


Arphia Arcia Scupper, Bull. U. 8S. Geol. Surv. Terr., II, 1876, p. 263. 
Arphia teporata ScuppEr, Ann. Rept. Chief Eng., 1876, p. 508. 

Eleven males, seven females, Golden May 23; Pine Grove July 8 
and 18; Baileys July 13; Platte Canyon May 10; Sedalia June 15; 
Denver May 10. Also collected at Williams, Arizona, on May 27, 
and June 9. The color of the hind tibial vary in color from clear 
yellow to blue. 
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I feel quite sure of the correctness of the above synonomy, and am 
inclined to believe that A. fr/giduv is but a red-winged form of the 
same species. The type of feporata has yellow wings. 


35. ARPHIA LUTEOLA Scudder. 
Arphia luteola ScuppeEr, Proc. Bost. Soc. Nat. Hist., X VIT, 1875, p. 515. 


Quite common in cotton fields about Victoria, Texas. 


36. ARPHIA PSEUDONIETANA Thomas. 


Tomonotus pseudonietana Thomas, Proce. Acad. Nat. Sci. Philad., 1870, p. 82 


Oedipoda tenebrosa ScuppeEr, Rept. U. S. Geol. Surv. Nebr., 1871, p. 251. 
Tomonotus tenebrosa THomas, Rept. U. S. Geol. Surv. Terr., V, 1873, p. 107. 
Arphia sanguinaria SrA, Rec. Orth., I, 1873, p. 119. 

Arphia ovaticeps Saussure, Add. Prodr. Oedip., S88, pp. 165-166. 


Sixteen males, nine females, Denver July 16; Golden June 19 to 
August 21; Fort Collins August 10. 

From a study of this series of specimens and as many more in the 
collection of the U.S. National Museum I have decided upon the 
above synonomy, believing the changes warranted. That ovat/ceps 
is but a variety of fenebrosa is obvious to anyone who has seen this 
species in numbers, and that the name pseudonietana of Thomas was 
applied first to the species under consideration and should take prece- 
dence over tenchrosa, described a year later, also seems clear upon 
investigation of the original descriptions. 

When in motion this is one of our most showy locusts, the bright 
red wings showing very conspicuously as the insect flies before the 
collector. 

37. ARPHIA FRIGIDA Scudder. 


Arphia frigida ScuppER, Daws., Rep. geol. 49th par., 1875, p. 344. 


Forty-one males, five females, Golden May 29 to June 17; Sedalia 
June 15; Denver May 10 to June 17; Platte Canyon May 10 to 17; 
Boulder May 22; Morrison June 2%. 


38. CHORTOPHAGA VIRIDIFASCIATA. DeGeer. 
Acrydium viridifasciatum DeGrrr, Mem., II, 1773, p. 498, pl. xii, fig. 6. 


Both green and brown forms of both sexes occurred quite com- 
monly around Victoria, Texas, in June and July. From specimens 
observed at this place it would appear that brown individuals occur 
more often in the male than in the female sex. In Colorado twelve 
males and eighteen females were taken at Denver, Platte Canyon, and 
Golden. All these specimens were taken between May 10 and June 
10 and were all of the brown form, except four females, and they were 
partially brown. Some variation exists in the amount of apical swell- 
ing of the male antenne. 
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39. ENCOPTOLOPHUS COSTALIS Scudder. 


! 
| (dipoda costalis ScuppeEr, Bost. Journ. Nat. Hist., VII, 1862, p. 475. 
Found in cotton fields at Victoria, Texas, in June and July; not 


numerous. Six males and two females were taken at Fort Collins on 
August 9, and two males and two females at Golden on August 21. 

The males of this species bear quite a superficial resemblance to 
Cumnula pellucida, but the reddish yellow tibiw of the latter will 
serve to readily separate them. The smaller size, low median carina 
and, especially in the male, the proportionately broader elytra separate 
costalis from sordidus. 


40. CAMNULA PELLUCIDA Scudder. 
(Edipoda pellucida ScuppeER, Bost. Journ. Nat. Hist., VII, 1862, p. 472. 


Sixty-eight males, forty-six females, Cumbres August 14; Mont- 
rose August 16; Baileys July 13; Rico August 16; Pikes Peak 
July 21; Cripple Creek July 26; Chama, New Mexico August 14; 
Pine Grove July 18. 

This is a common insect throughout the elevated regions of Colorado. 

41. HIPPISCUS MONTANUS Thomas. 


(Edipoda montanus Tuomas, Ann. Rept. U.S. Geol. Surv. Terr., V, 1872, p- 462. 
Three males, two females, Denver May 10. Identified by Professor 
Bruner. Except for the obscured markings this species is very 
similar to //. zupotecus. 
42. HIPPISCUS NEGLECTUS Thomas. 
(Edipoda negle clus Tuomas, Proc. Acad. Nat. Se. Philad., 1870, pp- 81-82. 


Nineteen males, seven females, Baileys July 13; Chama, New 
Mexico August 14; Pine Grove July 8: Morrison June 29; Platte 
Canyon May 25; Chimney Gulch July 27; Pikes Peak July 21. 

Three of the males, one from Pikes Peak and two from Baileys, 
have the posterior tibiz pale yellowish with scarcely a trace of red. 


43. HIPPISCUS SAUSSUREI Scudder. 
Tlippiscus saussurei ScuppDER, Psyche, V1, 1892, pp. 268, 302. 
One female specimen at Victoria, Texas, in June. 
44. HIPPISCUS TUBERCULATUS Palisot de Beauvois. 


Acridium tuberculatum Pauisor pE Beavvois, Ins. Afr. Amer., 1817, p. 145, pl. rv, 


fig. 1. 









One female at Sedalia on June 15. 


Proc. N. M. vol. xxvi-—02——53 
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45. HIPPISCUS ZAPOTECUS Saussure. 
NXanthippus zapotecus Saussure, Prodr. C&dip., 1884, p. 91. 
Four males, three females, Denver May 10 to June 17. Professor 
Bruner is the authority for this determination. 
46. LEPRUS CYANEUS Cockerell. 
Leprus cyaneus CocKERELL, Ent. News, XIIT, 1902, p. 305. 


Seven males, one female, Salida August 2-9. 

The wings of L. wheeler’ are a bright yellow, as plainly shown by 
the types. Therefore, the reference of blue-winged specimens to 
that species, as has so often been done, is erroneous. ZL. cyaneus is a 
good species. 


47- DISSOSTEIRA CAROLINA Linneus. 


ae 


Gryllus ( Locusta) carolina Lixn us, Syst. Nat., 10th ed., 1, 1758, p. 483. 


Common throughout Colorado, specimens being taken on both sides 
of the mountains from Denver to Grand Junction. 


48. DISSOSTEIRA LONGIPENNIS Thomas. 
(Edipoda longipennis Tuomas, Ann. Rept. U. 8. Geol. Surv. Terr., V, 1872, p. 463. 
One male at Fort Collins August 9. A common species at times 
and is reported to come quite freely to light at night. 
49. SPHARAGEMON AZQUALE Say. 
Gryllus wquale Say, Journ. Acad. Nat. Sei. Philad., IV, 1825, p. 307. 


Four males, thrée females, Denver July 16; Golden August 21; 
Fort Collins August 9. The specimens from Denver, two males, are 
not typical. They were identified by Prof. A. P. Morse. The median 
carina of the prothorax is somewhat elevated on the pronotum and 


\ . . rT Pp 
scarcely at all on the metanotum, which is flat. The change from the 


elevated prozona to the scarcely carinate metazona is very abrupt. 
These specimens are also more slender than usual. 


50. SPHARAGEMON ANGUSTIPENNE Morse. 
Spharagemon angustipenne Morse, Psyche, VII, 1895, pp. 295, 298. 
One female from Denver on July 16. 
a 51. SPHARAGEMON COLLARE Scudder. 
(Edipoda collare Scupper, Rept. U. 8. Geol. Surv., Nebr., 1871, p. 250. 


Two females from Golden on June 1. 








? 
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52. SPHARAGEMON CRISTATUM Scudder. 
Spharagemon cristatum ScuppeER, Proc. Bost. Soc. Nat. Hist., X VII, 1875, p. 470. 
Several specimens at Victoria, Tex., in June and July. 
53. SPHARAGEMON HUMILE Morse. 
Spharagemon humile Morse, Psyche, VII, 1895, p. 292. 


Two males, one female, Golden June 18 and August 21. 


54. SPHARAGEMON WYOMINGIANUM Thomas. 


(Edipoda wyomingianum Tomas, Ann. Rept. U. 8. Geol. Surv. Terr., V, 1872, 
p- 462. 


Three males, Fort Collins August 10; Golden June LS. 


55- DEROTMEMA CUPIDINEUM Scudder. 


» 
> 


Derotmema cupidineum ScuppDeER, Ann. Rept. Chief Eng., 1876, p. O13. 


Five males, six females, Montrose August 17; Grand Junction 
August 17; Palisades July 8. 

Not so common as J). hayden’, from which it may be separated by 
the narrower fuscous bands of the wings. 


56. DEROTMEMA HAYDENI Thomas. 
(Edipoda haydeni Tuomas, Rept. U. 8. Geol. Surv. Terr., V, 1871, p. 460. 


Thirty-three males, twenty-seven females, Salida August 2 to 6; 
Montrose August 17; Durango August 15; Denver July 16; Fort 
Collins August 10; Golden June 19 to August 21; Montevista August 13. 

Both red and yellow winged specimens, male and female, were taken. 
This species is very common in most localities throughout the State. 
Individuals with yellow wings were the more numerous. 


57. MESTOBREGMA BOREALE Saussure. 
Psinidia ( Trachyrachis) boreale Saussure, Prodr. C&dip., 1884, p. 164. 


One female, Golden June 5. 

The conspicuous character of this species is the unusually rugose 
pronotum. The top of the head is marked with several tortuous carine 
and the frontal costa is traversed by a carina just below the ocellus. 
The wings are yellow at the base and the tip is hyaline; transverse 
black band a fourth as wide as the length of the wing with the costal 
shoot extending three-fourths of the way to the base; elytra regularly 
mottled with quite large fuscous spots. The posterior tibiw are 
yellow. 

58. MESTOBREGMA FUSCIFRONS Stal. 


Psinidia fuscifrons St, Rec. Orth., I, 1873, p. 134. 


Specimens of this species were collected in cotton fields at Victoria, 
Texas, in / une, 
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59. MESTOBREGMA KIOWA Thomas. 
(Edipoda kiowa Tuomas, Ann. Rept. U. S. Geol. Surv. Terr., V, 1872, p. 461. 


Specimens, both mature and immature, were taken on the summit 
of Pikes Peak on snow fields, and a number of mature individuals of 
both sexes were taken at the following places in Colorado and New 
Mexico: Montevista August 13; Chama, New Mexico August 14; Fort 
Collins August 9; Denver July 16; Golden June 19; Morrison June 23. 

But one specimen, a female, was taken at Montevista, and its wings 
are pale citron basally. The same is true of four males from Chama, 
New Mexico, but all the others have the base of the wings hyaline. 
This appears to be quite constantly the case with specimens from 
opposite sides of the divide. 


60. MESTOBREGMA PLATTEI Thomas. 
(Edipoda plattei THOMAS, Rept. U.S. Geol. Surv. Terr., V, 1873, p. 123. 


Seven males, seventeen females, Denver July 26; Chimney Gulch 
July 27; Pine Grove July 23; Golden June 6 and August 21. 

The distinguishing feature of this species seems to be the pallid 
coloring of the inferior posterior part of the lateral lobes of the thorax 
and the bands of the tegmina extending only across the costal half. 
The elytral markings resemble those of 7rimerotropis pseudofasciatus. 


61. MESTOBREGMA PULCHELLA Bruner. 


Mestobregina pulchellum Bruner, Proc. U. 8S. Nat. Mus., XII, 1890, p- 64-65. 


One male at Fort Collins August 9. This specimen agrees in every 
particular with Bruner’s type in the U. S. National Museum. This 
species was omitted from Scudder’s catalogue. It is a true MMesto- 
bregma, and is very closely allied to M. kiowa in markings, and may 
prove to be a synonym of that species. The color is its most distin- 
guishing feature, and that may be due to environment. The food 
plant from which it was described, Hwrotia lunata, is recorded as occur- 
ring from the ‘* Northwest Territories to western Nebraska, New 
Mexico, Nevada, and California.” 


62. METATOR PARDALINUM Saussure. 
(Edipoda pardalinum Saussure, Rev. Mag. Zool., XIII, 1861, p. 324. 


Nineteen males, twelve females, Fort Collins August 11; Morrison 
June 29; Golden June 19 and 30, 

Nine males and six females having the base of the wings yellow, but 
in every other particular like the red-winged specimens, were taken 
at the same localities and on the same dates. Very probably these 
yellow-winged forms are the Mestobregma maculosum of Saussure. 








=e 


No. 1338. NOTES ON ORTHOPTERA—CAUDELL. 791 


63. PSINIDIA SULCIFRONS var.-AMPLICORNUS, new variety. 
(Plate LV, fig. 2.) 


Superticially resembling 7”. sv/c/frons, but differing from typical 
specimens in several particulars. Color grayish mottled with fuscous; 
head as in sule¢frons; the antenne are fuscous and greatly depressed 
in both sexes, and nearly twice as broad as those of typical sule7frons; 
pronotum and elytra about as in s/e/frons, except that the posterior 
margin of the pronotum of the female is apparently. more sharply 
angulate. Wings with the black band usually somewhat wider than in 
sulcifrons, leaving slightly less of the tip free, the tip infuscated, more 
so in the male. Posterior femora slender and more flattened, the 
dorsal carina much more elevated and thinner than in typical sz/e- 


Jrons; the posterior tibie are quite uniformly blue, paling somewhat 


basally, those of the female much lighter colored than those of the 
male. The color of the tibiz may be expected to vary considerably 
in coloration when a number of specimens are examined. The size 
is about the same as that of sw/c¢frons, the measurements of the type 
specimens being as follows: 

Length of body, male, 21 mm., female, 28; antennz, male, 12 mm., 
female, 13 mm.; elytra, male, 19 mm., female, 24 mm.; posterior 
femora, male, 13 mm., female 16 mm. 

One male, one female, Victoria, Texas, June, 1902. 

Type No. 6602, U.S.N.M. 


64. CONOZOA WALLULA Scudder. 


Psinidia wallula Scupper, Rept. U. 8. Ent. Comm., II, app., 1881, pp. 27-28, pl. 
xvil, figs. 13, 14. 


Thirteen males, four females, Grand Junction July 7 and August 


17; Montrose August 17. 


65. TRIMEROTROPIS BRUNERI McNeill. 


Hadrotettix gracilis Scupper, Psyche, IX, 1900, pp. 67-68. 
Trimerotropis brunert McNEILx, Psyche, IX, 1900, p. 31.—Scupper, Proc. Davenp. 
Acad. Nat. Se., IX, 1902, p. 37. 


Two females, Sedalia July 11. 
66. TRIMEROTROPIS CITRINA Scudder. 


Trimerotropis citrina Scupper, Bull. U. 8. Geol. Surv. Terr., II, 1876, p. 265. 


This species has been taken at various places in Colorado. One 
male specimen taken at Golden has the black band on the wing some- 
what broader than usual. 
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67. TRIMEROTROPIS GRACILIS Thomas. - 


Oedipoda gracilis Tuomas, Ann. Rept. U. 8. Geol. Surv. Terr., V, 1871, p. 461. 
Derotmema lichenosum Scvpper, Proc. Amer. Acad. Arts Sci., XX XV, 1900, pp. 
394-395. 
Eight males, four females, Durango August 15. 
The color of this insect makes it almost invisible when at rest on the 
naked ground. 


68. TRIMEROTROPIS LATICINCTA Saussure. aa 


Trimerotropis laticincta SaussuRE, Prodr. (Edip., 1884, pp. 169, 170. 


Two males, three females, Fort Collins August 19; one male, two 
females, Montrose August 13; one male, Grand Junction August 17; 
two females, Denver July 16; one female, Baileys July 30; two males, 
Golden August 21. 

The males are somewhat variable in size, the measurements of the 
elytra ranging from 24 to 29 mm. It was quite unexpected to find 
this species so common and widely distributed. By the table given by 
MeNeill these specimens run very persistently to this species. 


69. TRIMEROTROPIS MODESTA Bruner. 


Trimerotropis modesta BRUNER, Proc. U. 8. Nat. Mus., XII, 1890, p. 72. 


Six males, two females, Durango Angust 13; and Golden July 27. a 
The type of this species has the elytral bands quite distinct, decid- 

edly more so than the greater number of specimens. At Golden it 

occurred up in the gulch in the foothill fauna. This is the first rec- 

ord of its occurrence east of the Rocky Mountains. 


70. TRIMEROTROPIS MONTICOLA Saussure. 
Trimerotropis monticola Saussure, Prodr. C&dip., 1884, p. 170. 


Seven males, five females, Cripple Creek July 26; Baileys July 13; 
Golden June 17 and July 27; Pikes Peak July 21; Denver July 22. 

One of the females from Baileys has the black transverse band of 
the wing scarcely one-sixth as broad as the length of the wing and 
interrupted along the first anal vein. This specimen is also smaller 
than usual, the elytra measuring 25 mm. and the posterior femora 12 
mm. All the specimens are from the foothill fauna except those from 
Denver. These Denver specimens, however, agree perfectly with 
specimens from Pikes Peak and other high altitudes. 


71. TRIMEROTROPIS PSEUDOFASCIATA Scudder. 


Trimerotropis pseudofasciata ScuppEr, Ann. Rept. Chief Eng., 1876, p. 514. 


Eight males, four females, Chimney Gulch July 27; Pine Grove 
July 23; Salida August 1; Durango August 15. 
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The posterior tibiz of this species vary in color from yellow to dis- 
tinctly blue. The type, according to McNeill, should be in the collec- 
tion of the National Museum but can not now be found. 


72. TRIMEROTROPIS SIMILIS Scudder. 


Trimerotropis similis ScuppErR, Rept. U. S. Ent. Comm., I], app., 1881, p. 27 


Ten males, three females, Platte Canyon May 23;° Pine Grove July 
8; Palisades July 8; Salida August 6; Golden July 11; Chimney Gulch 
July 27; Morrison June 27. 

All these specimens were taken in the foothill fauna, and they do 
not seem to occur on the prairie. There is some variation in the 
elytral bands, some specimens having them much more contrasted than 
others. 


73. TRIMEROTROPIS VINCULATA Scudder. 


Trimerotropis vinculata ScuppER, Proce. Bost. Soc. Nat. Hist., NX VIIT, 1876, p. 270. 


Twenty males, fifteen females, Platte Canyon May 25 and July 10; 
Sedalia July 11; Montrose August 17; Montevista August 13; Salida 
August 6; Palisades July 8; Delta July 9; Fort Collins August 9; 
Denver June 21; and Grand Junction July 7. 


74. CIRCOTETTIX AZURESCENS Bruner. 
Trimerotropis azurescens Bruner, Proc. U. 8. Nat. Mus., XII, 1890, pp. 69-70. 
Trimerotropis perplera Bruner, Proc. U. 8. Nat. Mus., XII, 1890, pp. 74-75. 
One male, Montrose August 17; one female, Fort Collins August 10. 
This is a true circotittix, the radials of the wings being distinctly 
swollen. The above synonymy is based upon a study of type speci- 
mens. 
75. CIRCOTETTIX CARLINIANUS Thomas. 
(Edipoda carlinianus Tuomas, Proc. Acad. Nat. Sci. Philad., 1870, p. 81. 


Six males, eight females, Fort Collins August 10; one male, Morri- 
son June 29. 


One of the male specimens has the hyaline portion of the wings 
extending quite to the base in the anterior and middle fields. 


76. CIRCOTETTIX SUFFUSUS Scudder. 


Trimerotripis suffusus ScuppEr, Bull. U. 8. Geol. Surv. Terr., II, 1876, p. 265. 
Trimerotropis columbia Scupper, Rept. Ent. Soc. Ont., X XIII, 1893, p. 77. 


Three males, one female, Chama, New Mexico August 14. 
77. CIRCOTETTIX UNDULATUS Thomas. 
(Edipoda undulatus Thomas, Ann. Rept. U. 8. Geol. Surv. Terr., V, 1871, p. 460. 


Twenty-six males, twenty females, Chimney Gulch June 19; Baileys 
July 13; Pine Grove July 18 and 27; Golden, in foothills, July 27; 
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Chama, New Mexico August 14; Rico August 16; Cumbres August 
i4; Durango August 15; Pikes Peak July 21; Cripple Creek July 26. 
This common species is one of the noisiest insects that inhabit the 
canyons, 
78. CIRCOTETTIX VERRUCULATUS Kirby. 


Locusta verruculatus Kirsy, Faun. Bor. Amer., IV, 1837, p. 250. 


Eight males, one female, Pine Grove July 16 and 23; Platte Canyon 
May 25. 

This is even a more noisy species than (. wadulatus. They fly dur- 
ing the hottest part of the day and the sharp crackling noise made by 
their wings may be heard for long distances. On quiet days I have 
distinctly heard them for almost or quite half amile. Often they will 
remain suspended almost stationary in the air, making the welkin ring 
with their shrill crackling. 


79. HADROTETTIX TRIFASCIATUS Say. 
Gryllus trifasciatus Say, Amer. Ent., III, 1828, p- 78, pl. XXXIV. 


One female at Victoria, Texas on July 10, and many specimens of 
both sexes, both mature and immature, in Colorado at Denver, Golden, 
and Fort Collins from June 7 to August 10. 

This is apparently not a common insect in southern Texas, though 
farther north it is very common, as indicated by the above records. 
At Victoria I saw but the one specimen and no nymphs. 


80. HELIASTUS GUANIERI, new species. 
(Plate LV, fig. 3. ) - 


Of small size, pale testaceous, scarcely paler below. Head promi- 
nent, nearly smooth, face almost perpendicular; eyes small, subglobu- 
lar, about half as long as the infraocular part of the gene; antenne 
long, about four-fifths as long as the posterior femora, fine and filiform 
in the female, coarser and slightly flattened apically in the male. 
Pronotum constricted mesially, flaring both in front and_ behind, 
anterior margin slightly rounded, mesially subimmarginate, posterior 
margin obtuse-angularly rounded; median carinz almost obsolete except 
on the metanotum where it is present as a fine raised line; lateral 
carine present only posterior of the typical sulcus and there very 
rounded; descending lobes of the prcnotum apically subtruncate, in 
no wise descending below the free pleural lobes anterior to them. The 
tegmina extend to or slightly beyond the tips of the hind femora and 
are quite broad, about one-fifth as broad as long, the tips well rounded 
and the anterior and posterior margins about equally rounded, uni- 
formly pale testaceous or with more or less maculation, along the 
posterior margin generally with separate and distinct fuscous spots. 
Intercalary vein absent. Wings hyaline, veins greenish. Fore and 
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middle legs more or less distinctly banded with black, posterior femora 
pale testaceous, paler below and on the inner side, dorsally and on the 
upper part of the outer face marked by two oblique dark bands, one 
median and one subapical; hind tibize red, paling somewhat on the 
hasal fourth; spines red at the base, the apical half black. 

Length of body, male, 14 mm.; female, 19-20 mm.; antennz, male, 
7.5 mm.; female, 8 mm.; elytra, male, 11 mm.; female, 15-16 mm.; 
hind femora, male, % mm.; female, 9.5-10 mm. 

Lype.—No. 6600, U.S.N.M. Described from specimens from Colo- 
rado collected by G. Guanier at Pueblo many years ago. I collected 
one specimen, a female, at Fort Collins, on August 11, and the U. S. 
National Museum contains specimens from Douglas County, Kansas, 
and others labeled ** Colorado.” 

This species is probably the nearest allied to //e//astus minimus, but 
the long antenne and the red hind tibiz, together with the habitat, 
will serve to separate them. 

Regarding the posterior tibie of //. minimus, Professor Morse 
writes me as follows: ** Hind tibiw of //¢//astus minimus are luteous— 
pale yellowish buff—probably almost ivory white in life.” 


81. BRACHYSTOLA MAGNA Girard. 


Brachypeplus magnus Grrarp, Marcy, Expl. Red River, 1853, p. 260, pl. xv, 
figs. 1-4. 

Several specimens, mature and immature, at Golden, on poppy 
plants in July. Prachypeplus virescens Charpenter is very probably 
a synonym of this species. If such should prove the case, the name 
virescens Would have preference, being established several years 
previous to magna. 


Subtamily ACRIDIIN A. 


82. TAZENIOPODA PECTICORNIS Walker. 


Rhomalea pecticornis WALKER, Cat. Derm. Salt., III, 1870, p. 538. 

Teniopoda picticornis Sv&t, Ree. Orth., 1, 1873, p. 51.—Tnomas, Rept. U. S. 
Geol. Surv. west 100 merid., V, 1875, p. 898.—ScuppEr and CocKERELL, 
Proc. Davenp. Acad. Sci., IX, 1902, p. 39. 

Specimens of this fine insect were sent to the Division of Entomology 
by Mr. E. Meyenberg, of Pecos, Texas, with the statement that they 
were taken at the base of the foothills of the Guadalupe Mountains. 

This species does riot appear in Secudder’s catalogue. 


83. DICTYOPHORUS RETICULATUS Thunberg. 


Dictyophorus reticulatus THUNBERG, Mem. Acad. St. Petersb., V, 1815, p. 259. 


This handsome insect is quite common in some cotton fields about 
Victoria, Texas, where it’ matures about the end of June. The con- 
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spicuously marked nymphs are no less striking in appearance than the 
mature individuals, in fact being easier seen at a distance than the 
imagoes. 

An apparently unrecorded fact regarding this species was noted in 
the field. Both sexes, but especially the males, when disturbed make 
a distinct simmering or bubbling sound, high-noted, but of small vol- 
ume. Upon investigation, this sound was found to proceed from a 
gland, probably a modified spiracle, opening from the side of the body 
above and slightly behind the middle coxe. The sound is produced 
by the insects forcing out very minute bubbles of a clear liquid, caus- 
ing a sound sufficiently loud to be heard for some distance. Whether 
this liquid has repelling properties and the resulting sound purely 
mechanical, or whether the production of sound is the main object of 
the mechanism, was not determined. 


84. SCHISTOCERCA ALUTACEA Harris. 


One female specimen at Grand Junction August 17, and one male by 


Acridium alutacea Harris, Ins. Inj. Veg., 1841, p. 139. 
Oslar, labeled ** Colorado.” 


85. SCHISTOCERCA AMERICANA Drury. 


Gryllus americana Drury, Ul. Nat. Hist., I, 1770, p. 128, pl. xurx, fig. 2. 


This species is quite common at times in the cotton fields of Texas. a 


Several specimens were taken at Victoria in June and July. 
86. SCHISTOCERCA OBSCURA Fabricius. 
Gryllus obscura Fasricivs, Suppl. Ent. Syst., 1798, p. 194. 
One large female from Quero, Texas July 11. 
87. SCHISTOCERCA SHOSHONE Thomas. 


Acridium shoshone Tuomas, Proc. Acad. Nat. Sci. Philad., 1873, p. 165. 


Two large females from Yuma, Arizona, and one male from Phoe- 
nix, Arizona. Immersion in alcohol seems to discolor these insects to 
a considerable extent, changing the green to light brown and the color 
of hind tibiz from red to yellow. 


88. PARAIDEMONA MIMICA Scudder. 


Paraidemona mimica Scupper, Proc. U. 8. Nat. Mus., XX, 1897, pp. 42, 43-44, 
pl. in, fig. 10. 

Many specimens of both sexes in cotton fields in the vicinity of Vic 
toria, Texas, in Juneandduly. This seems to be the common species 
in that section of the State, no other species being represented among 
the many specimens examined. It is quite variable, both in size and 
coloration. 
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89. HYPOCHLORA ALBA Dodge. 


Pezotettix alba Dona, Can. Ent., VIII, 1876, p. 10. 


Two males and three females at Fort Collins August 9, and one 
female at Boulder on August 13. 


90. HESPEROTETTIX PRATENSIS Scudder. 


Hesperotettix pratensis Scupper, Proc. U. 8. Nat. Mus., XX, 1897, pp. 57, 64-66, 
pl. VY; fig. ae 
Four males, two females, Pine Grove July 18, and Grand Junction 
July 7. 
gt. HESPEROTETTIX SPECIOSUS Scudder. 


Pezotettix speciosus ScuppER, Rept. U. 8. Geol. Surv. Nebr., 1871, p. 250. 


Found quite common in long grass in southern Texas in June and 
July. It apparently matures in that section about the end of June. 
A number of specimens were taken in cotton fields. 


92. HESPEROTETTIX VIRIDIS Thomas. 


Caloptenus viridis Tuomas, Ann. Rept. U.S. Geol. Surv. Terr., V., 1872, p. 450, 
pl. m1, fig. 3. 
Ten males, nineteen females, Pikes Peak July 21; Golden June 19 
e to August 21; Fort Collins August 11; Denver July 16. 
Males of this species are quite variable in size. 


92. ZOLOPLUS CHENOPODII Bruner. 


Pezotettix chenopodii Bruner, Ins. Life, VII, 1894, pp. 41-42. 


Numerous specimens of this interesting species were taken at Pali- 
sade July 8 ina patch of low prickly shrubs just across the railroad 
from the station, which I suppose is the Chenipodaceous plant on 
which the species was originally recorded as feeding. Specimens were 
also taken at Grand Junction and Delta. .They were seen mating at 
the latter place on August 17, and on the latter date some apparently 
full grown nymphs were taken. These nymphs were uniformly light 
yellowish in color and the thorax more tectiform than in mature indi- 
viduals. Among the mature specimens taken were some individuals 
almost unicolorous, without fuscous markings. 


94. AZOLOPLUS PLAGOSUS Scudder. 


Pezotettix plagosus ScuppER, Ann. Rept. Chief Eng., 1876, p. 504. 


Numerous specimens from the side of Tenderfoot Mountain, just 
across the railroad from the station at Salida from August 1 to 7. 
They were very common and frequently found mating. One female 
specimen was also taken at Sedalia and the color of that specimen is of 
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a decidedly yellowish « vast, radic ally diffe ‘rent from the dark-brown 
color that characterized all the Salida specimens except one which was 
colored similar to the Sedalia specimen. 





95. HOLOPLUS REGALIS Dodge. 
Caloptenus regalis DopGE, Can. Ent., VIII, 1876, pp. 11, 12. 


Four males, four females, Fort Collins August 10. 
Some specimens have the elytra greenish, but generally they are 
brownish. One pair was taken mated. 


96. HHOLOPLUS TURNBULLI Thomas. 


Caloptenus turnbulli Tuomas, Ann. Rept. U.S. Geol. Surv. Terr., V., 1872, p. 452, 
pl. 1, fig. 10. 


One male, one female, Delta July 13. 

These specimens are unusually brachypterous, the elytra covering 
but little more than half of the abdomen. The female is also smaller 
than usual, but otherwise both specimens are typical. The posterior 
tibizw are variable in color, those of the female greenish yellow with 
a pallid subbasal annulus, while those of the male are testaceous 
merging into pale reddish on the basal third. The measurements of 
these two specimens are as follows: 

Length of body, male and female, 16 mm.; antenne, male, 5 mm.; 
female, 4 mm.; pronotum, male and female, 3.5 mm.; elytra, male and 
female, 7 mm.; posterior femora, male, 7.5 mm.; female, 8 mm. 


97- MELANOPLUS ALTITUDINUM Scudder. 


Pezotettix altitudinum Scupper, Proc. Bost. Soc. Nat. Hist., XX, 1879, p. 86. 
Melanoplus huroni Buatcuiey, Psyche, VIII, 1898, pp. 195, 196. 


Seven males, eight females, Pine Grove July 18, at the head of a 
side gulch nearly a thousand feet above the town. Also one pair from 
Pikes Peak July 21, one female above Boulder June 9, and one male 
above Golden June 17. 

The elytra of these specimens are somewhat variable in length, i 
the male sex varying from 4.75 to 6 mm. There are several speci- 
mens of this species in the United States National Museum named by 
Dr. Scudder, and the male tegmina vary from 5.5 to 9.5 mm. and the 
female tegmina vary from 7.5 to 11 mm. in length. But these highe1 
measurements seem exceptional, the usual length of elytra being about 
6mm. in the males and 7 mm. in the females. Types of Melanoplus 
huront Blatchley are in the National Museum and seem to be identical 
with specimens of a/titudinum from various localities in the West. It 
is not clear why Dr. Scudder placed this species in the Borck7i series 
of the genus, as it surely does not belong there. 
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98. MELANOPLUS ATLANIS Riley. 
Caloptenus atlanis Ritey, Ann. Rept. Ins. Mo., VII, 1875, p. 169. 


This species was taken at various points in Colorado on both sides 
of the divide. Specimens were also taken on the summit of Pikes 
Peak on snow fields on July 20. The color of the posterior tibie vary 
from bright red to yellow and blue. 


99. MELANOPLUS BIVITTATUS Say. 
Gryllus bivittatus Say, Journ. Acad. Nat. Sci. Philad., IV, 1825, p. 308. 


Six males, twelve females, Denver July 16; Golden June 19 and 
August 21; Fort Collins August 10. 

A pair from Fort Collins is brachypterous, the wings covering but 
little more than half of the abdomen. The male is quite small, meas- 
uring as follows: 

Length, 22 mm.; elytra,  mm.; hind femora, 12 mm. 


100. MELANOPLUS BOWDITCHI Scudder. 
Melanoplus bowditchi ScuppeEr, Proc. Bost. Soc. Nat. Hist., XX, 1879, p. 72. 


Two males, six females, Fort Collins August 9; Salida August 6; 
also one male from Williams, Arizona. The Colorado specimens have 
the male furcula shaped considerably like those of J/. pictus as illus- 
trated on Plate XI of Scudder’s Revision of the Melanopli. The speci- 
men from Arizona has these organs more rounded out on the inner 
side than usual. Some specimens from Salida are-in the collection of 
the Colorado Agricultural College labeled ‘* bowditchi or n. sp.” 


1or. MELANOPLUS COCCINEIPES Scudder. 


Melanoplus coccineipes ScuppER, Proc. Amer. Phil. Soc., XXXVI, 1897, pp. 
26, 34. 
Thirteen males and eleven females from Golden, Denver, and Fort 
Collins from July 11 to August 23. 


102. MELANOPLUS COLLINUS Scudder. 


Me lanoplus collinus SCUDDER, Proc. Bost. Soc. Nat. Hist., XIX, 1878, p. 285. 
One male specimen taken at Fort Collins August 10. This speci- 
men is indistinguishable from specimens from Virginia and Canada, 

It has not, I believe, been recorded from Colorado before. 

103. MELANOPLUS COLORADUS, new species. 

(Plate LV, Figs. 1, 14.) 
One male specimen from Palisade July 8. 

Of medium size, testaceous, very closely related to J/. propinquus 
in general appearance. Head quite prominent, flavo-testaceous, darker 
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above with a scarcely discernible trace of a postocular band, though 
with more specimens there would probably be some variation in this 
respect. The vertex is tumid and slightly elevated above the thorax; 
interspace between the eyes about as broad as the basal segment of 
the antenn; frontal costa subequal, flat, biseriately punctate above 
the ocellus, below shallowly sulcate, just failing to reach the clypeus; 
eyes moderately prominent, a little longer than the infracular part of 
the gene; antenn flavo-testaceous, about three-fourths as long as the 
posterior femora. Pronotum very slightly enlarging from in front 
backward, the carine as in J. propinquus; color testaceous with a 
black postocular band on the prozona, not extending onto the meta- 
zona; front margin truncate, scarcely at all flaring, hind margin 
obtusangulate. Prosternal spine and mesosternal foramine as_ in 
propinguus. ‘Tegmina considerably passing the posterior femora, 
very slender in form and uniformly testaceous, immaculate. Fore and 
middle femora considerably swollen, hind femora very pale testaceous 
above, paler below, without bands, but with black genicular ares. 
Posterior tibize uniformly red, spines wholly black, eleven in number 
in the outer series. Extremity of abdomen quite noticeably clavate, 
moderately recurved, the supraanal plate strongly depressed apically, 
almost hidden by the more than usual developed pallium, lateral mar- 
gins moderately elevated, median sulcus moderately deep with narrow, 
elevated margins; furcula two-thirds as long as the supraanal plate, 
broad and touching at the base for a third of their length and quite 
thin, narrowing abruptly to half their basal width and continuing as 
cylindrical oval terminating fingers, slightly curving inward; cerci 
relatively broader than those of propinguus, tapering more on the 
upper side than on the lower and obliquely truncate apically, the upper 
edge of the apex bluntly acute; subgenital plate as in propinguus. 

Length of body from head to tip of the abdomen, 21 mm., antenne, 
8 mm., elytra, 18 mm., hind femora, 12 mm. 

Type.—No. 6599, U.S.N.M. 

The broader cerci, pallid lower surface of the posterior femora, and 
the habitat will serve to separate this species from its nearest ally, 
M. propinquus. It belongs to the femur rubrum series. 


104. MELANOPLUS DIFFERENTIALIS Thomas. 


Acridium differentialis Thomas, Trans. Ill. St. Agric. Soc., V, 1865, p. 450. 


Many specimens at Victoria, Texas in June and July and on both 
sides of the divide in Colorado. At Grand Junction I took a number 
of fine large specimens of both sexes on August 17 that were uni- 
formly brownish in color and very large. In Texas they were very 
numerous along roadsides in rank weeds, flying up in swarms at the 
approach of the buggy. In the streets of Denver black individuals 
were taken on several occasions. 
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105. MELANOPLUS FASCIATUS Walker. 
Caloptenus faciatus WALKER, Cat. Derm. Salt., IV, 1870, p. 680. 
Two males at Pine Grove on July Ls. 
10. MELANOPLUS FEMUR-RUBRUM De Geer. 
Acridium femur-rubrum De Grrr, Mem., III, 1773, p. 498, pl. xin, fig 5. 


Two males, twenty-seven females, Montevista August 13; Golden 
August 23; Fort Collins August 10; Denver July 16; Montrose 
August 13; Glenwood Springs August 18; Grand Junction August 17; 
Palisade July 8; Mancos August 16. 


107. MELANOPLUS FLABELLATUS Scudder. 


Melanoplus flabellatus Scupper, Proc. Bost. Soc. Nat. Hist., XX, 1879, pp. 82-83. 


This species was found mating in considerable numbers in the edge 
of an open piece of woods near Victoria, Texas on June 28. 


108. MELANOPLUS FLAVIDUS Scudder. 
Melanoplus flavidus ScuppeEr, Proc. Bost. Soc. Nat. Hist., XX, 1879, p. 74. 


Nine males, thirteen females, Golden June 19 and August 21; Fort 
Collins August 11. 

Some of these specimens are quite brightly yellowish and others are 
quite uniformly brown, except the posterior tibix. Some specimens 


_ have the lateral lobes of the pronotum with a black postocular band 


and some are unicolorous. All have the hind femora bifasciate with 
fuscous above. 


109. MELANOPLUS GLADSTONI Scudder. 
Melanoplus gladstoni Scupper, Proc. Amer. Phil. Soc., XXXVI, 1897, pp. 23, 33. 


Eleven males, ten females, Golden August 21; Fort Collins August 9. 

The specimens from Colorado and Nebraska mentioned by Scudder 
on page 230 of his revision of the Melanopli agree exactly with this 
lot from Colorado, otherwise these would have been treated of here 
as conspersus, for gladstoni and that species must be very similar, in 
fact, Colorado specimens in the collection of the Colorado Agricul- 
tural College are labeled as conspersus. The cerci of some of the 
specimens, both of the present lot from Colorado and those mentioned 
above from Nebraska, are apically bent inward at almost a right 
angle. It may be that they are the true conspersus, and gladstoni 
occurs only further north. Or, still more likely, g/adstoni and con- 
spersus are forms of one variable species. To settle this the type of 
_ conspersus, or typical examples, must be seen. 
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110. MELANOPLUS INFANTILIS Scudder. 
Melanoplus infantilis ScuppER, Proc. Bost. Soc. Nat. Hist., XX, 1879, pp. 65-67. 


Ten males, eight females, Baileys July 13; Cripple Creek July 26; 
Fort Collins August 10; Morrison June 27; Denver July 16. 


rrr. MELANOPLUS INTERMEDIUS Scudder. 
Melanoplus intermedius Scupper, Proc. Amer. Phil. Soc., XXXVI, 1897, pp. 20, 52. 


Twenty males, nineteen females, Montrose August 17; Glenwood 
Springs August 18. 


112. MELANOPLUS LAKINUS Scudder. 
ezotetliv lakinus Scupper, Proc, Bost. Soc. Nat. Hist., XX, 1879, pp. 79-80. 
Six males, four femaces, Fort Collins, August #. One pair mating. 
113. MELANOPLUS LATIFERCULA, new species. 
Plate LV, fig. 4, 4a.) 


One male from Cumbres, Colorado, August 14. 

A brachypterous species of small size and very dark fuscous in 
color; head moderately prominent, dark fuscous above and on the 
upper portion of the gene, elsewhere dark ashen except for a broad 
piceous postocular band; vertex elevated considerably above the pro- 
notum, somewhat tumid; interspace between the eyes noticably broader 
than the basal segment of the antenne; frontal costa but slightly 
broader than the space between the eyes, with the margins parallel 
and punctate throughout, very shallowly sulcate at and below the 
ocellus, just failing to reach the clypeus; eyes neither large nor prom- 
inent, a little longer than the infraocular part of the gene. Antenne 
fuscous, two-thirds as long as the posterior femora. Pronotum sub- 
equal, very slightly enlarging posteriorly, uniformly dark fuscous 
except for a broad, slightly broken, postocular stripe which does not 
extend on to the metanotum; the disk passes into the perpendicular 
lateral lobes with an abrupt turn, making the lateral carine well 
marked; front border truncate, in no wise flaring to receive the head; 
posterior border very obtusely angled, the angle rounded; prosternal 
spine short, erect, subquadrate, and bluntly rounded at the apex; 
interspace between the mesosternal lobes quadrate, metasternal lobes 
approximate. Tegmina abbreviate, but little longer than the pronotum, 
overlapping and apically pointed, immaculately fuscous; fore and mid- 
dle femora quite strongly tumid, the anterior ones the more so; hind 
femora quite stout, dark fuscous except below where they are dark 
red, with darker geniculations preceded by a pallid band; spines black 
to the base, ten in number in the outer series. Tip of the abdomen 
scarcely clavate, considerably upturned, the supraanal plate apically 
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concealed by the ample pallium and with the sides partially hidden 
beneath the short broad infracercal plates which overlie the borders of 
the supraanal plate in this species; the median sulcus narrow with 
moderately elevated margins; furcula well developed, half as long as 
the supraanal plate and very broad, nearly half as broad as long, 
touching at the base and narrowed distally to a broadly rounded apex, 
the narrowing more on the inner side; cerci very broad, about twice 
as long as the basal width, tapering but little and that on the under 
side of the apical third, the tip broadly rounded, the whole gently 
upeurved but scarcely inclined inwards; subgenital plate black, the 
tip elevated a little above the lateral margins and narrowly and shal- 
lowly but distinctly notched. 

Length of body, 16 mm.; antenne, 6.5 mm.; pronotum, + mm.; 
elytra, 5 mm.; hind femora, 9.5 mm. 

Type.—No. 6601 U.S.N.M. 


This species appears to belong to the mancus series, 


114. MELANOPLUS MINOR Scudder. 


Caloptenus minor ScuppER, Proc. Bost. Soc. Nat. Hist., NX VII, 1875, p. 478. 


Sixteen males, sixteen females, Glenwood Springs July 5; Sedalia 
June 15 and 21; Denver July 16. 


115. MELANOPLUS OCCIDENTALIS Thomas. 


Caloptenus occidentalis Tutomas, Ann. Rept. U. 8. Geol. Sury. Terr., V, 1872, p. 
453, pl. u, fig. 2. 

Seventy-four males, forty-nine females, Cripple Creek July 26; Mor- 
rison June 29; Golden June 19 and July 11; BoulderJune 9; Durango 
June 12; Denver July 16; Pikes Peak July 21; Fort Collins August 
10; Baileys July 30; Sedalia June 21; Glenwood Springs July 5. 

Though the type of both this species and JZ cuncatus are in the 
Museum collection I can find no stable character for separating them. 
The latter is the larger species, considering only the types, but with a 
series, such as the one now before me, that is seen to be inadequate 
for their separation. As for the tubercled subgenital plate of occ- 
dentalis, as given by Scudder for the separation of that species from 
cuneatus, | must confess an inability to make anything out of it. The 
cerci of cunecatus seem however to be shorter and inferiorly more 
lobed than in occidentalis. 

The males of this species, as represented by this series, vary in 
measurements as follows: 

Length of body, 19 to 22 mm.; elytra, 8.5 to 16 mm.; hind femora, 
10 toll mm. The specimen from which the minimum measurement 
of the elytra was taken was collected at Glenwood Springs on July 5, 
and is an unique specimen of its kind so far as recorded, no other 
known individual having elytra less than 12 mm. in length. 
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116. MELANOPLUS PACKARDII Scudder. 
Melanoplus packardii ScupprEr, Proc. Bost. Soc. Nat. Hist., XIX, 1878, p. 287. 


One female specimen in cotton field at Victoria, Texas, in late June; 
apparently not very common. In Colorado specimens of both sexes 
were taken at the following places: Denver July 16; Golden August 
21 and Morrison June 28. 

117.5 MELANOPLUS PLUMBEUS Dodge 
Caloptenus plumbeus DopGe, Can. Ent., IX, 1877, p. 12. 

Seventeen males, nine females, Denver July L6. 

The elytra of some specimens are almost fuscous and distinetly 
maculate, and the general color varies from fuscous to flavous. But the 
flavous stripe on a darker background is constant, and specimens of 
this species can he separated from femur-rubrum with considerable 
certainty by that character and the general appearance. But those two 
species are very close and may prove to be forms of the same thing. 


118. PHOETALIOTES NEBRASCENSIS Thomas. 
Pezotettic nebrascensis Tuomas, Ann. Rept. U. 8. Geol. Sury. Terr., V, 1872, p. 455. 
Seven males, six females, Fort Collins August 10. One pair is 
macropterous, but all the rest are brachypterous. 
119. PAROXYA FLORIDANA Thomas. 
Caloptenus floridana Tuomas, Bull. U. 8. Geol. Surv. Terr., I, 1874, pp. 2, 68. 


Two females, Victoria, Texas, in June, 1902. These specimens are 
typical in having the fuscous stripe of the lateral lobes of the pronotum 
abruptly terminated at the posterior sulcus. Specimens of this species 
taken in numbers at Rosslyn, Virginia, usually have this stripe per- 
current, though behind the posterior sulcus it is not generally so well 
defined. 

120. DACTYLOTUM PICTUM Thomas. 


Pezotettix pictum Tuomas, Proc. Acad. Nat. Sei. Philad., 1870, p. 78. 


A few specimens of both sexes, also nymphs, at Denver, July 26; 
Golden, July 27; and Fort Collins, August 10. 


Family LOCUSTID. 
121. ARETHAZA PHALANGIUM Scudder. 


Agipan phalangiun Scuppen, Proc. Bost. Soc. Nat. Hist., XIX, 1877, p. 40. 


Three females were taken in the vicinity of Victoria, Texas, in the 
latter part of June, 1902. They were all flying in open prairies. and 
other specimens were seen but not taken. They do not usually take 
long flights, generally no more than 50 or 100 yards. There is some 
variation in the radial branches of the elytra, the madtiramosa of 
Brunner representing such variation. 
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122. SCUDDERIA CURVICAUDA De Geer. 
Locusta curvicauda De GEER, Mem., ILI, 1773, p. 446, pl. xxxvunt, fig. 3. 
One pair at Victoria, Texas, in June. 
123. SCUDDERIA FURCATA Brunner. 


Seudderia furcata BRUNNER, Monogr. Phaner., 1878, p. 239, pl. v, fig. 72a. 


\, One mature female by E. J. Oslar, marked ** Colorado,” and one 
immature specimen which probably belongs to this species was taken 
at Golden on July 18. 


124. SCUDDERIA TEXENSIS Saussure and Pictet. 


Scudderia terensis Saussure and Picrer, Biol. Cent.-Amer., Orth., 1897, 1, pp. 328, 
329, 330, pl. xv, figs. 18, 19. 


One female at Victoria in June, 1902. 


125. AMBLYCORYPHA HUASTECA Saussure. 
Phyllopte ra huasteca SAussuRE, Rev. Mag. Zool., XI, 1859, p. 205. 


Quite common in lowlands in southern Texas. A number of speci- 
mens were taken near Victoria, and in early July I saw hundreds of 


os Bre et 


them taking short flights over a piece of low prairie. 
126. AMBLYCORYPHA UHLERI Stal. 
Amblycorypha ublert SvA., Bih. Sv. Vet.-akad. handl., 1V, 1876, No. 5, p. 57. 
Several specimens at Victoria in June. 
127. MICROCENTRUM LAURIFOLIUM Linnezus. 
Gryllus ( Tetligonia) laurifolium Linx xvus, Syst. Nat., 0th ed., I, 1758, p. 429. 
One male at Durango, by E. J. Oslar. 
128. CONOCEPHALUS ENSIGER Harris. 
Gonocephalus ensiger Harris, Ins. Inj. Veg., 1841, p. 151. 


Three males and two females, by E. J. Oslar, marked ** Colorado.” 
One of the specimens, a male, is brown, all the others green. 


129. CONOCEPHALUS TRIOPS Linnzus. 
(iryllus ( Tettigonia) triops LANN&ws, Syst. Nat., 10th ed., 1, 1758, p. 430. 

At Victoria, Texas, a mature male and an apparently half-grown 
nymph were taken on July LO in grass near an old irrigating reservoir. 
130. ORCHELIMUM HERBACEUM Serville. 

Orchelimum herbaceum SERVILLE, Orth., 1839, p- H24. 
Specimens of this species were taken in Texas, where it is not as 
common as the next species, with which it was found associated. 


Specimens were also taken in Colorado, by E. J. Oslar, but are with- 
out locality or date. 
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131. ORCHELIMUM LONGIPENNE Scudder. 
Orchelimum longipenne ScuppER, Bost. Journ. Nat. Hist., VII, 1862, p. 453. 

Quite common in the vicinity of lakes or water courses in southern 
Texas. The species differ from Aerbaceum in having a slightly longer 
ovipositor, and the form is not nearly so slender, especially in the males. 
The presence or absence of a dorsal stripe on the pronotum is nota 
very stable character for the separation of species in this genus, as there 
is considerable variation in this respect. 

132. XIPHIDIUM FASCIATUM De Geer. 
Niphidium fasciatum De Geer, Mem., III, 1773, p. 458, pl. x1, fig. 4. 

A common and widely spread species. It often comes to light, 
sometimes in considerable numbers. Many specimens of both sexes 
were taken at Victoria, Texas, in June and July, and one male speci- 
men was taken at Montevista, Colorado, on August 13. 

133- XIPHIDIUM SALTANS Scudder. 


Niphidium saltans Scupper, Rept. U. 8. Geol. Surv. Nebr., 1871, p. 249. 
One male and six females at Fort Collins, August 10, in rank grass. 
134. XIPHIDIUM STRICTUM Scudder. 
Niphidium strictum Scupper, Proc. Bost. Soc. Nat. Hist., XVII, 1875, p. 460. 

Several females were taken near Victoria, Texas in June, 1902. 
They were in reeds near a swamp and both mature and immature 
specimens were taken. No males were seen. 

135. XIPHIDIUM VICINUM Morse. 
Niphidium vicnum Morse, Can, Ent., XX XIII, 1901, p. 203. 

Three males and two females 6f this species were taken at Fort Col- 
lins on August 10, in rank grass. The females and one of the males 
are of the form called productum by Professor Morse. 

136. CAPNOBATES FULIGINOSUS Thomas. 


Locusta fuliginosus Tuomas, Ann. Rept. U. 8. Geol. Surv. Terr., V, 1872, p. 448, 
pl. 1, fig. 9. 

Two males at Bright Angel, Arizona on July 13, in the Colorado 
Canyon at an altitude of 3,000 feet. The spines on the outer inferior 
side of the fore femora of some specimens of this species are wholly 
wanting, their location being indicated by piceous spots. 


137. ANABRUS COLORADUS Thomas. 


Anabrus coloradus Tuomas, Ann. Rept. U.S. Geol. Surv. Terr., V, 1872, p. 440. 


Six males, five females, Cumbres, August 14; Pikes Peak, July 21, 
and South Park, by Oslar. 
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At Cumbres the males were stridulating about 10 o'clock in the 
morning, and that led to their capture. They were in the grass and 
would never have been discovered but for their song. But even when 
once discovered their capture was not at all assured, for they blended 
in color with the grass so perfectly and were so active in eluding the 
grasp that many would escape when almost in the bottle. 


138. ANABRUS PURPURASCENS Uhler. 
Anabrus purpurascens Unter, Proc. Ent. Soe. Philad., 11, 1864, p- 50. 


One pair, Fort Collins, August 10, on the prairie out half a mile 
from the foothills. The males were stridulating. 


139. EREMOPEDES BALLI Caudell. 
Eremopedes balli Caupeuy, Can. Ent., XXXIV, 1902, p. 100. 


Six males, three females, Fort Collins, August 19; five males and 
three females, Williams, Arizona, from June 6 to July 30, and one 
male at Flagstaff, Arizona, on July 4. The specimens from Wil- 
liams were found under bark, quite a surprising fact considering the 
habitat of the type specimens. In the more immature specimens the 
lateral lobes are persistently striped with a longitudinal blackish stripe 
which extends across the thorax and nearly to the end of the abdomen. 
On the thorax the stripe is sharply defined above and fades out gradu- 
ally below. At Williams they appear to mature about a month earlier 
than at Fort Collins, the mature specimens being taken at the former 
place on July 1. The mature individuals from Arizona have the pos- 
terior femora marked externally by two black stripes, as mentioned 
under the next species. 


140. EREMOPEDES UNICOLOR Scudder. 
Eremopedes unicolor ScuppEr, Proc. Davenp. Acad. Nat. Sci., VITI, 1899, p. 97. 


One female from Hot Springs, Arizona June 12. This specimen is 
somewhat larger than the type and the pronotum is somewhat infus- 
cated, the infuscation confined to a little more than the anterior half 
and not reaching to the inferior margins of the lateral lobes, though 
there is a dash of black next the margin just above the sinus. The 
posterior femora have two longitudinal black streaks, converging 
somewhat posteriorally. The measurements are as follows: 

Length of thorax, 8.5 mm.; fore femora, ® mm.; hind femora, 26 
mm.; Ovipositor, 19 mm. 


141. PLAGIOSTIRA ALBONOTATA Scudder. 


Plagiostira albonotata ScuppeEr, Ann. Rept. Chief Eng., 1876, p. 501. 


One pair of this handsome insect was taken at Williams, Arizona, 
on July 24. They were found on sagebrush. 
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142. ATELOPLUS NOTATUS Scudder. 
Ateloplus notatus ScuppER, Proc. Davenp. Acad. Nat. Sci., VIII, 1899, p. 98. 


One mature female and three nymphs at Hot Springs, Arizona July 
13to22. Thesmallest nymphs were collected on the earlier date. The 
mature specimen agrees with the type specimen in the collection of 
the National Museum except that there is no dorsal stripe present. 


143. CEUTHOPHILUS DEVIUS Scudder. 


Ceuthophilus devius Scupper, Proc. Amer. Acad. Arts Sci., XXX, 1894, pp. 30, 
99-100, 


Tao 


A mature individual was taken at‘ Durango by Oslar. 
144. CEUTHOPHILUS VALGUS Scudder. 


Ceuthophilus valgus ScuppEr, Proc. Amer. Acad, Arts Sci., XXX, 1894, pp. 27, 


74-75, 
Several specimens of both sexes in South Park, by Oslar. 
145. CEUTHOPHILUS VINCULATUS Scudder. 


Ceuthophilus vinculatus Scupper, Proc. Amer. Acad. Arts Sci., XXX, 1894, pp. 
29, 91-92. 


Specimens of what I take to be the young of this species were taken 
at the head of Chimney Gulch, above Golden, May 13. They were 
found in an old decaying stump. 


146. UDEOPSYLLA ROBUSTA Haldeman. 


Phalangopsis robusta HaAupEMAN, Proc. Amer. Assoc. Ady. Sci., IT, 1850, p. 346. 


One female by E. J. Oslar, marked ** Colorado,” 


Family GRYLLIDE. 
147. MYRMECOPHILA NEBRASCENSIS Scudder. 
Myrmecophila nebrascensis Scupper, Psyche, VIIT, 1899, pp. 425, 427-428. 


Several specimens of this species were taken at- Williams, Arizona, | 
on May 26 and June 3. | 


148. CYCLOPTILUS SQUAMOSUS Scudder. 7 


Cycloptilus squamosus Scupper, Proc. Bost. Soc. Nat. Hist., XII, 1868, p. 142. 


One female specimen on cotton at Victoria, Texas in late June. 
149. NEMOBIUS FASCIATUS De Geer. 


Gryllus fasciatus De Greer, Mem., III, 1773, p. 522, -pl. xii, fig. 5. 


The macropterous form of this species occurred in large numbers at 
light in Victoria, Texas during the latter part of June, many hun- . 
dreds being easily gathered in one evening from the various lights 
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scattered around through the town. But few brachypterous forms 
were seen at light. In Colorado but a single specimen of the macrop- 
terous form was seen, one by Oslar without date or locality. Brachyp- 
terous specimens of both sexes were taken at Fort Collins on August 10. 


150. NEMOBIUS UTAHENSIS Scudder. 
Nemobius utahensis Scupper, Journ. N. Y. Ent. Soe., IV, 1896, pp. 99, 105-104. 


One male of what is evidently this species was taken at Sedalia June 
15, and a freshly matured one at Montevista August 13. 


151. GRYLLUS ABBREVIATUS Serville. 
Gryllus abbreviatus SERVILLE, Orth., 1839, p. 336. 


One male referable to this species was taken at Fort Collins August 
11, and one at Sedalia June 15. The one from Fort Collins was freshly 
matured when found. An immature female was also taken at Fort 
Collins August 10. 


152. GRYLLUS PENNSYLVANICUS Burmeister. 
Grullus pennsylvanicus BURMEISTER, Handb. Ent., II, L838, p- 734. 


The nymphs of what is evidently this species occurred in the cotton 
fields about Victoria, Texas in late June. Mature macropterous 
females were taken in woods under logs in early July. Brachypterous 
males and females were collected in Colorado at Golden, June 5; Den- 
ver, June ‘17; Platte Canyon, June 10, and Grand Junction, July 7. 
Mr. Oslar took a macropterous female at Canyon City. A_ pair of 
Gryllus neglectus, which may be considered a variety of this species, 
was taken at Canyon City in July by Oslar. 


153. GRYLLUS PERSONATUS Uhler. 
Gryllus personatus Unter, Proc. Ent. Soe. Philad., II, 1864, p. 547. 


Two males, three females, Grand Junction, by Oslar, all macrop- 
terous; one brachypterous male was taken at Winslow, Arizona, by 
Messrs. Schwarz and Barber. 


154. ECANTHUS QUADRIPUNCTATUS Beutenmiiller. 


(Eeanthus quadripunctatus BevrenmMi'Lier, Bull. Amer. Mus. Nat. Hist., VI, 1894, 


pp. 250-251, 271, fig. 5. 


This species is quite common in the cotton fields of southern Texas. 
Specimens were also collected in Colorado at Fort Collins. 


EXPLANATION OF PLATE LV. 


Fig. 1. Melanoplus coloradus, new species, male. 


1¢, Melanoplus coloradus, new species, male, end of abdomen. 
2. Psinidia sulcifrous var.-amplicornus, new variety, female. 
3. Heliastus guanieri, new species, female. 

4. Melanoplus latifercula, new species, male. 


44, Melanoplus latifercula, new species, male, end of abdomen. 
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A REVIEW OF THE CYPRINOID FISHES OF JAPAN. 


sy Davip Starr Jorpan and Henry W. Fow ter, 


Of the Leland Stanford Junior University. 


In the present paper is given an account of the Cyprinide, or carp- 
like fishes, known to inhabit the rivers and lakes of Japan. In Japan, 
as in most other regions outside of Polynesia, Australia, and South 
America, the Cyprinide far outnumber all other fresh-water fishes, 
and probably numerous species yet remain undescribed, especially in 
the rivers of Kiusiu. This paper is based on material belonging to the 
United States National Museum and to the museum of Leland Stan- 
ford Junior University. Most of it was collected in 1900 by Pro- 
fessors Jordan and Snyder. The illustrative plates are drawn by Mrs, 
Chloe Lesley Starks and Mr. Charles Bradley Hudson. 


Family CY PRINID®. 
CARPS. 


Margin of the upper jaw formed by the premaxillaries alone; lower 
pharyngeal bones well developod, falciform, nearly parallel with the 
gill arches, each provided with 1 to 3 series of teeth in small number, 
4 to 7 in the main row, and a less number in the others, if more are 
present. Head naked; body usually scaly. Barbels 2 or 4, often 
absent. Belly usually rounded, rarely compressed, never serrated. 
Gill openings moderate, the membranes broadly joined to the isthmus. 
Branchiostegals always 3. Gills 4, a slit behind the fourth. Pseudo- 
branchiz usually present. No adipose fin. Dorsal fin short or elon- 
gate. Ventral fins abdominal. Air bladder usually large, commonly 
divided into an anterior and a posterior lobe, not inclosed in a bony 
capsule, rarely wanting. Stomach without appendages, appearing as 
a simple enlargement of the intestines. Fishes mostly of moderate or 
small size, inhabiting the fresh waters of the Old World and of North 
America, excessively abundant where found, both in individuals and 
species. The spring, or breeding dress, of the males is often peculiar. 
The top of the head, and often the fins or various portions of the body, 
are covered with small tubercles, outgrowths from the epidermis. 
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The fins and lower parts of the body in the spring males are often 

charged with bright pigment, the prevailing color of which is red, 

although in some genera it is satin-white, yellowish, or black. 

a Dorsal fin short, of 8 to 15 rays, usually without serrated spine; no anal spine; air 
bladder normally placed. 

»b Ruoper®. Intestinal canal elongate, usually more than twice length of body; 
teeth one-rowed, with grinding surface; lips thin; body compressed; perito- 
neum black; species herbivorous. 

¢ Barbels none; body deep, compressed; scales rather small, closely imbricated, 
about 55 in lateral line; teeth 5—5, with serrate edges; anal fin rather 
I ts ot a i BO 8 re aoe alee Ree ee ie cold ea Pseudoperilampus, 1. 

cc Barbels present, at the end of each maxillary; scales large, 36 to 40. 

d Body rather deep, rhomboid, compressed. 

e Teeth serrate; dorsal long, of about 15 rays........-- Paracheilognathus, 2. 
ce Teeth with entire edges; dorsal moderate, of about 12 rays. 
Acheilognathus, 3. 
dd Body rather elongate, lanceolate in outline; dorsal short, of about 10 rays; 
SOCIO. 56S pecs cosa deus cescpacuanemesenet Me eEcaeen Gnathopogon, 4. 
bb Intestinal canal short, less than twice length of body; teeth one, two, or three 
rowed; peritoneum usually pale. Species more or less carnivorous. 
J Teeth hooked, slender, none of them molar, the grinding surface, if 
present, very narrow. 


g Barbels present, well developed, one of them terminal on the maxil- 


lary. 
h Barsine®. Dorsal fin with its first developed ray thickened or spine- 
like. 
i Barbels two on each side; teeth three-rowed; lips thick; head with 
i TTI. i 6 og 2 oe sea saeencas ee Hemibarbus, 5. 


hh Gosiontn®. Dorsal fin without spine-like ray; scales large. 
j) Teeth 1, 2 or 3, 5—6 or 5, 3, 2 or 1, two-rowed. 
k Lips thin; mouth, terminal, oblique; dorsal nearly over ven- 


<n ocicntvad weknate cone tidus Le ucogobio, 6. 
kk Lips broad and papillose; mouth small, protracted down- 
WINE ne chen cSeec diel ak keebe ns tude Pe udogohio, a 


jj Teeth one-rowed, 5—5. 
/ Mouth inferior; lips rather thick, ventrals behind front of 
dorsal. 
m Dorsal fin low, its median rays not produced; head 
NGO QIIGOG ioioioi cviincheceadehs Sarcocheilichthys, 8. 
mm Dorsal fin high, its median rays produced in males; 
head flattened above. .................24 {bhbottina, 9. 
li Mouth terminal, oblique, the lower jaw projecting; head 
Geprenned Gd NOUGAT <q 6 ok snidiccccsecnses Zezera, 10, 
gg Leveiscin®. Barbels wanting. 
*n Teeth one-rowed, 5—5; a notch on shoulder girdle 
below, inside gill opening; scales large. 
o Snout very blunt, rounded; mouth inferior. Biwia, 11. 
oo Snout long; mouth small, terminal, nearly verti- 
WR cin a. ca cdteaiond okanw ete Pseudorasbora, 12. 
nn Teeth two-rowed; 2, 5—4, 5, or 6, 2 or 1. 
p Lateral line straight; teeth 2, 5—5, 2; mouth ter- 
minal, very oblique; scales large, about 40. 
Otakia, 13. 


pp Lateral line curved downward. 
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q Dorsal fin inserted in advance of ventrals; scales 
small, about 75; dorsal fin short; teeth 2 


Ge FE davtapwawscwencceune Tribolodon, 14. 
qq Dorsal inserted behind ventrals; teeth 2, 4 or 
5—5, 2 or 1. 
r Lateral line complete aoa oa eee Leuciscus, 15 
rr Lateral line incomplete; teeth 2, 5—4 or 5, 
4 Phoxinus, 16 
nnn Teeth three-rowed. 


s Abdomen behind ventrals, its edge rounded, 


as usual; anal in male elevated. 
¢t Upper jaw normal, without deep notch; 
teeth 1 or 2, 4, 4 or 5—5, 4, 2 or 1. 


| Seales 40 to 60 Zacco, 17 
tt Upper jaw produced, with a deep notch; 
teeth 2,4,5—5,4,2. Seales about 50.. 
Opsariichthys, 18 
ss Abdomen behind ventrals, compressed to 
an edge; before ventrals rounded; anal 
elongate of 15 rays; first dorsal ray more 
or less enlarged and spine-like; teeth 2, 

4, 5—A5, 4, 2; scales small, about 70 
Ischikania, Is 
aa CyPRININ®e. Dorsal fin many-rayed, preceded by a strong, serrated spine; anal 

spine present; teeth molar. 
« Barbels none; teeth 4—4, one-rowed.. 
Carassius, 20 
uu Barbels two on each side; teeth three- 
rowed, 1, 1, 3—3, 1, 1...¢ yprinus, 21 
1. PSEUDOPERILAMPUS Bleeker. 
Pseudoperilampus BLEEKER, Versl. Med. Ak. Vet. Amst., XV, 1863, p. 255, (typus). 
Body short, deep, and rhomboid. Head small, and the upper profile 
¢ 


concave over the eyes; eye large; snout bluntly pointed; mouth small, 
oblique; no barbels; teeth 5—5, the sides serrate: interorbital space 
broad. Intestine long. Peritoneum black. Seales small, and, very 
narrowly imbricated, about 55 in lateral line. Origin of dorsal nearer 
base of caudal than tip of snout, its base rather long, with 10 developed 
rays; anal with 10 developed rays; caudal emarginate; ventrals inserted 
before dorsal. Lateral line nearly straight and continuous. 

Herbivorous fishes of the Japanese streams and lakes, resembling 
the bream (Abrams). 

(wevdns, false; perslampus, a related genus.) 

1. PSEUDOPERILAMPUS TYPUS Bleeker. 
ZENITANAGO (COIN-MINNOW); NIGABUNA (BITTER CARP). 


Pseudope rilampus typus BLEEKER, Versl. Ak. Vet. Amst., x: p- 235; Tokyo; 
Ned. Tyds. Dierk, I, p. 382.—Gitnruer, Cat. Fish, VII, 1868, p. 281; from 
Japan, same type. 


Pseudoperilampus sp. Isuinawa, Prel. Cat., 1897, p. 12; Tokyo, Tegauma. 


Head, 39; depth, 24; D. III, 10; A. ILI, 10; P. 12; V. 8; seales, 55 
in the lateral line; 12 scales between origin of dorsal and lateral line, 
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and 10 between the latter and middle of belly; pharyngeal teeth 5—5; 
width of head, 1% in its length; snout, 43 in head; eye, 34; interorbital 
space, 24; pectoral, 1%; ventral, 13. 

Body rather short, deep, rhomboid, and compressed. Head small, 
compressed and bluntly pointed; upper profile of head concave over 
the eyes; snout less than eve, rounded above and bluntly pointed; eye 
rather large, anterior; mouth small, oblique, the maxillary protractile 
and reaching below the nostrils, but not to the anterior edge of eye; 
lips rather thin; pharyngeal teeth compressed, with a narrow grinding 
surface; the sides serrate, and the tips slightly hooked; nostrils close 
together on the snout in front of eye; interorbital space and top of 
head broad and slighly convex. Gill openings rather large; gill-rakers 
small and weak; pseudobranchial present. Intestine long, with many 
convolutions. Peritoneum black. 
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FIG. 1.—PSEUDOPERILAMPUS TYPUS. 


Scales rather small. and all more or less very narrowly imbricated, 
so that they aré much deeper than long; no pectoral flap; ventral flap 
present. 

Origin of dorsal nearer base of caudal than tip of snout, the anterior 
rays the highest, the base of the fin about equal to the head, and the third 
rudimentary ray stronger than the others; anal beginning about mid- 
way between origin of pectoral and base of caudal, or a little before the 
middle of base of dorsal, and its base a trifle more than head without 
snout; caudal emarginate, the lobes pointed; pectoral reaches to within 
a short distance of ventral; origin of ventral well before that of the 
dorsal, or nearer tip of snout than base of caudal, and reaching within 
a short distance of origin of anal. Caudal peduncle compressed, and 
its least depth a little over 2 in head. Lateral line slightly decurved 
and continuous. 
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Color in alcohol, dark brown above, pale or silvery below, and each 
of the scales above and on the sides with a narrow brown margin, form- 
ing a reticulated appearance; top of head and snout dark brown; dor- 
sal and anal grayish, with 2 longitudinal pale or whitish bands; cau- 
dal and pectoral grayish; ventrals pale; sides with a pale lateral streak, 
becoming more distinct and darker along the sides of caudal peduncle; 
a dark blotch above and behind gill-opening. 

Length 2% inches. 

This description from a specimen from Tsuruga. 

This species is represented in our collection by many examples from 
Tsuruga in Echizen, Tsuchiura near Tokyo, Matsushima in Rikuzen, 
and the Tokyo market. It is generally common in the streams of 
northern Japan. From the species of Achedtlognathus it is readily dis- 
tinguished by its small scales. 

(ru7ds, type.) 


2. PARACHEILOGNATHUS Bleeker. 
Paracheilognathus BueeKker, Atlas Ichth., II, 1863, p. 33 (rhombeus). 

Body short, deep and rhomboid. Head small; eye moderate; snout 
pointed and slightly projecting; mouth small, inferior, the maxillary 
not reaching eye; a small maxillary barbel, generally less than half 
the eye; teeth 5—5, the edges serrate; interorbital space broad. Intes- 
tine long. Peritoneum dark or blackish. Scales large, some of those 
on the sides strongly imbricated, 37. Origin of dorsal midway between 
tip of snout and base of caudal, base of fin long, with 14 developed 
rays; anal with 10 developed rays; caudal deeply emarginate; ventrals 
inserted a little before origin of dorsal. Lateral line slightly decurved, 
and continuous. Short, deep-bodied fishes of the rivers of Japan. 

(napa, near; ache tlognathus.) 


2. PARACHEILOGNATHUS RHOMBEA (Schlegel). 


TABIRA (SHINER); AKABABIRA (RED-SHINER); BOTE TANAGO@ 
(POTBELLY ). 


Capoeta rhombea ScuLeGeL, Fauna Japonica, Poiss., 1846, p. 205, pl. c, fig. 6; 
streams near Nagasaki. 

Acheilognathus rhombeus BLeeker, Prodr. Cypr., 1860, p. 255. 

Paracheilognathus rhombeus Bieeker, Atl. Ichthyol. Cypr., 1863, p. 33. 

Achilognathus rhombeus GéNruer, Cat. Fish, VII, 1868, p. 279; Nagasaki, from 
one of Schlegel’s types.—Isnikawa, Prel. Cat., 1897, p. 12; Tokyo, Lake 
Biwa, Yamashiro. 

Achilognathus steenackeri Savvace,” Bull. Soe. Philom. Paris, 1883, p. 3; Lake 
Biwa. 





«The name Tanago is used alike for the deep-bodied shiners and for the surf-fish, 
Ditrema temmincki. 

>The following is the description given by Dr. Sauvage: 

“DPD. 14-15: A. 11-12; L. lat. 38. Hauteur du corps contenue prés de trois fois et 
demie dans la longueur totale; longueur de la téte cing fois et un tiers dans la méme 
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Head, 44; depth, 24; D., II, 14; A., II, 10; P., 14; V., 8; scales, 
37 in lateral line; 6 scales between origin of dorsal and lateral line, 
and 7 scales between latter and middle of belly; pharyngeal teeth, 5—5; 
width of head, 13 in its length; snout, 4 in head; eye, 4; interorbital 
space, 24; pectoral, 14; ventral, 14. 

Body deep, rhomboid, and greatly compressed. Head short and 
compressed; snout pointed, convex above, and slightly projecting 
beyond the jaws; eye moderate, anterior about equal to snout; mouth 
small, inferior, and protractile, the maxillary not reaching as far 
posteriorly as the front margin of eye; lips somewhat fleshy; a small 
maxillary barbel generally less than half the eye; pharyngeal teeth 
serrated, and hooked over at tips; nostrils together, nearer eye than 
tip of snout; interorbital space broad, elevated a little, and flattened 
in the middle. Gill openings large; gill rakers short, weak, and rather 
few in number; pseudobranchiz well developed. Intestine very long, 
and with numerous convolutions. Peritoneum dark or blackish. 

Scales large, cycloid, and some on the middle of the sides strongly 
imbricated; no pectoral flap; ventral flap rather short. 

Origin of dorsal about midway in the length of the body without 
‘audal, the anterior rays the highest, the base of the fin a little over 
3 in body without caudal, the third rudimentary ray as long as first 
developed ray, thick and strong, and the margin of the fin convex; 
origin of anal about midway in the base of dorsal, or the space 
between the origin of ventral and base of last anal ray, the anterior 
rays the highest, the base of the fin equal to head without snout, and 
the margin of the fin nearly straight; caudal deeply emarginate, the 
lobes pointed; pectorals rather small, low, and reaching two-thirds the 
distance to origin of ventrals; ventrals inserted a little before the origin 
of dorsal and reaching almost to origin of anal. Caudal peduncle 
moderately long, and its least depth 2 in head. Lateral line continu- 
ous and nearly straight along the sides to base of caudal. 

Color in alcohol, dark brown above, the scale edged with darker ; 
below pale, washed with silvery; sides more or less brassy; a dark, 
blackish streak, narrow at first and becoming wider posteriorly along 
the sides, continued along the caudal peduncle, but not to the base of 


dimension. Museau aussi long que l’ceil, dont le diamétre est compris trois fois et 
demie dans la longueur de la téte; espace interorbitaire plus large que le diamétre de 
ceil; barbillons trés courts; dents pharyngiennes non dentelées; de gros pores autour 
de la partie supérieure de I’ceil et sur le museau chez les miles, nuls chez les fémelles. 
Dorsale insérée A égale distance du museau et de la base de la caudale chez les femel- 
les, un peu plus prés de la base de la caudale chez les males; pectorales s’étendant a 
l’origine des ventrales chez les femelles, un peu plus courtes chez les males. Corps 
de couleur argenté; chez les femelles une bande cérulescente sur le pédicule caudal; 
chez les males des lignes cérulescentes !: ngitudinales dans la partie posterieure du 
corps. Un long tube externe urogénita. chez les femelles. Longueur, 0, 100. Nom 
vulgaire, Funa; Akababira. 
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g; dorsal and caudal dark 


or blackish with indistinct narrow bands, the other fins paler, but all 
of them more or less tinted with brownish. 


the caudal ; a dark spot above the gill openin 


Color in life, steel blue; sides bright crimson, with silver luster; 
two blue bars at shoulder; belly and lower fins crimson, with dark 
shades. 

Length, + inches. 

This description from a specimen from Lake Biwa at Matsubara. 
Of this species we have very many specimens from Matsubara on Lake 
Biwa, from the Yodo River at Osaka, from the Chikugo River at 
Kurume, from the springs of Funayado in Kiusiu, Lake Yogo near 
Wakanogo, above Lake Biwa, and several examples from the collec- 
tion of K. Otaki, from near Karasaki on Lake Biwa. It is the largest 
of the minnows of its tribe, and is almost everywhere common south 
of Tokyo, in the larger streams and ponds. In life it is brightly 
colored, the fins largely red. 

(popufos, diamond.) 


3. ACHEILOGNATHUS Bleeker. 


Acheilognathus Burexer, Ichth. Archipel. Indie. Prodr., II, 1860, p. 228 


(melanogaster ). 


Body more or less deep and compressed; head short; eve more or 
less large; snout rather short and blunt; mouth small, the maxillary 
not reaching the eye; maxillaries each with a barbel; teeth 5—5, 
smooth, with a narrow grinding surface; interorbital space rather broad. 
Intestine long. Peritoneum black. Scales large, some of those on 
the sides imbricated, 36 to 39: Origin of dorsal about midway in the 
length of body without caudal, base of fin moderate, with 8 to 10 
developed rays; anal with 8 to 10 developed rays; caudal deeply 
emarginate; ventrals generally inserted a little before origin of dorsal. 
Lateral line slightly decurved, and continuous. 

Small fishes of the streams and lakes of Japan, Formosa, and China, 
differing from Puracheilognathus in the shorter dorsal and smooth 
edged teeth. 

(a, without; yerAes. lip: yvados, jaw.) 

a Shoulder with a more or less distinct, dark shoulder spot above gill-opening; sides 
with a more or less distinct longitudinal band posteriorly; belly black in adults, 
the color of the peritoneum showing through. 

b Barbels short, seldom more than half the eye; shoulder spot and lateral band 

WORT GUN vgs doc ccncdanccacddadncsanchdaancaneh sean eeeewanes limbata, 5. 

bb Barbels long, somewhat less than the eye; shoulder spot and Jateral band very 
RII 0 CII a in ae cock nai dscnddetaateaareuseedene lanceolata, 4. 

aa Shoulder without dark spot above gill opening; a longitudinal dark band begin- 
ning abruptly in a dark blue spot over pectoral en the sixth scale from head 

and continued to bawe of Caudal... ..1<<oc.cecccdseccsssccsntvaus cyanostigma, 5. 
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3. ACHEILOGNATHUS LIMBATA (Schlegel). 
ZAKO; TANAGGC. 
Capoétta linbata ScHLEGEL, Fauna Japonica, Poiss, 1846, p. 203, pl. c, fig. 5; 
Streams near Nagasaki. 
Achilognathus linbatus GiéntTHER, Cat. Fish., VII, 1868, p. 277; Nagasaki, from 
one of Schlegel’s types. 
Acheilognathus intermedium JoRDAN and Snyper, Proc. U. 8. Nat. Mus., XXIII, 
1901, p. 344; Lake Biwa (not of Schlegel). 

Head 4; depth 3; D. III, 10; A. III, 10; P. 15; V. 8; scales 36 in lateral 
line; 6 scales between origin of dorsal and lateral line, and 6 scales be- 
tween the latter and middle of belly; pharyngeal teeth 5—.5; width of 
head 1? in its length; snout + in head; eye 3; interorbital space 2; 
pectoral 1}; ventral 14. 

Body rather elongate, moderately deep, and compressed. Head 
short, and compressed; snout short, rather blunt and not produced; 
eye rather large, anterior; mouth small, oblique, and reaching below 
the nostril; maxillary protractile, and furnished with a small barbel 
which is seldom more than half the eye in length; pharyngeal teeth 
with a narrow grinding surface, smooth, and without Serrations; nos- 
trils close together, and near the upper part of the eye; interorbital 
space rather broad, slightly elevated and flattened medianly.  Gill- 
openings rather large; gill rakers short, weak, and few. in number; 
pseudobranchial present. Intestine with numerous convolutions. 
Peritoneum black. 

Scales large, cycloid, and narrowly imbricated in the costal region; 
no pectoral flap; a short, scaly, ventral flap. 

Origin of dorsal about midway, or a trifle in advance, in the length 
of the body without caudal, the anterior rays the highest, the base of 
the fin about 44 in body without caudal, the third rudimentary ray as 
long as first developed ray and rather strong, and the margin of the 
fin straight; origin of anal below the middle, or a trifle posterior, base 
of dorsal much nearer the origin of ventral than base of last anal ray, 
similar to dorsal in shape, with the anterior rays the highest, the base 
of the fin less than head without snout, and the margin of the fin 
nearly straight; caudal very deeply emarginate, the lobes well devel- 
oped and pointed; pectorals equal the head from anterior nostril to 
edge of opercle, and reach to within a short distance of the origin of 
the ventrals; ventrals slightly in front of the origin of the dorsal, and 
reaching beyond the origin of the anal. Caudal peduncle rather long, 
its least depth 2} in head. Lateral lines nearly straight, and continu- 
ous along the sides to the base of caudal. 

Color in alcohol, dark brown above, tinged with olivaceous, and 
below paler, except the abdomen, which is black; a narrow blackish 
streak beginning on the sides in front above the lateral line, and is 
continued to within a short distance of the base of the caudal, becom- 
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ing much wider upon the sides of the caudal peduncle; a dark spot 
above gill-opening; dorsal grayish, with 3 darker longitudinal bands; 
caudal grayish, with several darker cross bands; pectorals grayish: 
ventrals and anal black, with white edges; lower surface of the head 
pale or whitish. 

Length, 3 inches. 

This description from a specimen from Lake Yogo in Mino, above 
Lake Biwa. 

Fresh waters of central and southern Japan, very abundant. We 
have a very numerous series from Lake Biwa at Matsubara and Kara- 
saki, from the river at Tsuchiura, the Iwai River at Ichinoseki, from 
near Nagoya, and the Kitakami River at Morioka. 

It is the only species of the group common in northern Japan. It 
is known by its more elongate form, as contrasted with Paracheilo- 
gnathus rhombea, though with a similar color pattern, with the addition 
of a black abdomen, and dark pectorals, and ventrals, in some adults. 

The dorsal radii are fewer than those of /”. rhombea and the pharyn- 
geal teeth are smooth. 

(limbatus, bordered.) 


4. ACHEILOGANTHUS LANCEOLATA (Schlegel). 
ZAKO. 


Capoéta lanceolata ScHLEGEL, Fauna Japonica, 1846, p. 202, pl. c, fig. 3; streams 
about Nagaski. 

Acheilognathus lanceolatum JoRDAN and Syyper, Proc. U. 8S. Nat. Mus., XXIII, 
1901, p. 344; Lake Biwa. 

Acheilognathus melanogaster BLeeKer, Act. Soe. Sci. Indo. Nedrl. Japan, VI, 
p. 92, pl. u, fig. 1; Tokyo.—SavuvaGe, Bull. Soc. Philom., 1883, p. 3; Lake 
Biwa.—Gintuer, Cat. Fish, VII, 1868, p. 278; Tokyo, from one of Bleeker’s 
types.—Isnikawa, Prel. Cat., 1897, p. 12; Lake Biwa, Owari.—Ginrner, 
Shore Fishes, Challenger, 1880, p. 72; Lake Biwa. 

Capoéta intermedia SCHLEGEL, Fauna Japonica, p. 203, pl. c, fig. 4; streams about 
Nagasaki. 

Acheiloganthus intermedius Gtntner, Cat. Fish, VII, 1868, p. 278, copied.— 
SavuvaGe, Bull. Sci. Philom., 1883, p. 3; Lake Biwa.—Isurkawa, Prel. Cat., 
1897, p.12; Tokyo; Yodo R. at Kyoto; Maebara and Matsubara on Lake 
Biwa. 


Head 44; depth 3; D. IIL, 9; A. IIT, 9; P. 15; V. 8; scales 38 in the 
lateral line; 6 Scales between the origin of the dorsal and the lateral line; 
and 6 scales between the latter and middle of belly; pharyngeal teeth 
5—5; width of head 1} in its length; snout 44 in head; eye 34; inter- 
orbital space 2%; pectoral about 13; ventral 14. 

Body rather elongate, moderately deep and compressed. Head 
short, compressed; snout short and bluntly rounded; eye moderately 
large, anterior; mouth small, oblique, the maxillary reaching to the 
nostril, and protractile; maxillary barbel long, but little shorter than 
the eye; pharyngeal teeth smooth, and with a narrow grinding sur- 
face; nostrils close together in front of the eye above; interorbital 


Proc. N. M. vol. xxvi—02 5D 
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space broad, slightly elevated, and flattened in the middle. Gill-open- 
ings rather large; gill-rakers short, weak and few in number; pseudo- 
branchie well developed. Intestine with numerous convolutions, 
Peritoneum black. ‘ 

Scales large, eycloid, and some narrowly imbricated on the sides; 
no pectoral flap; ventral flap small. 

Origin of dorsal about midway, or a trifle in advance, in the length 
of the body, without caudal, the anterior rays the highest, the base of 
the fin 44 in body without caudal, the third rudimentary ray more or 
less stiff and strong, and the margin of the fin nearly straight; origin 
of anal below the posterior dorsal rays, and about midway between 
the origin of ventrals and base of last anal ray, similar in shape to the 
dorsal, the anterior rays the highest, the base of fin less than head 
without snout, the third rudimentary ray stiff, and the margin of the 
fin nearly straight; caudal deeply emarginate, the lobes pointed; pec- 
torals reach a little over two-thirds the distance to origin of ventrals; 
ventrals inserted a little before origin of dorsal and reaching to within 
a short distance of origin of anal. Caudal peduncle rather long and 
its least depth about 2} in head. Lateral line slightly decurved, and 
continued to base of caudal. 

Color in alcohol, dark brown above, pale below, except the abdomen 
and ventrals, which are blackish; a very pale and indistinct brown 


spot above gill-opening, and a pale, indistinct brown or grayish stripe 

along the sides above the lateral line, and posteriorily; dorsal and 

anal grayish, with several longitudinal dark bands across the former, 

and the latter broadly edged with whitish; caudal and pectorals grayish. 
Length, 3,°; inches. 


Here described from an example from Tsuchiura. 

The species is very abundant in central and southern Japan. Our 
many examples from Tsuchiura, the Chikugo River at Kurume, the 
Yodo River at Osaka, Lake Biwa at Matsubara, Katata in Omi, Lake 
Yogo in Mino, Funayado in Kiusin, Wakanoura, in Owari near Nagoya. 

This species is distinguished chiefly by its long barbel and plain col- 
oration. The young are marked with a more or less distinct lateral 
stripe, but are without a dark spot above the gill opening. 

(Janceolata, lanceolate.) 


5. ACHEILOGNATHUS CYANOSTIGMA Jordan and Fowler, new species. 


Head, 4; depth, 3,3; D. IL, 8; A. IIT, 8; P. 16; V. 8; scales, 39 
in lateral line; 6 scales between origin of dorsal and lateral line, and 6 
scales between the latter and middle of belly; pharyngeal teeth 5—5; 
width of head, -2 in its length; snout, 33 in head; eye, 4; interorbital 
space, 23; pectoral, 14; ventral, 14. 

Body moderately deep, and compressed. Head rather small, com- 
pressed; snout rather bluntly pointed and a trifle produced; eye small, 
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anterior; mouth small, inferior; maxillary short, reaching to the nos- 
tril and protractile; maxillary barbel very short; pharyngeal teeth 
smooth, and with a narrow grinding surface; nostrils close together 
and near the upper part of the eye; interorbital space rather broad, 
slightly elevated and flattened medianly. Gill-openings rather large; 
vill-rakers short, few, and weak; pseudobranchi present. 

Intestine with numerous convolutions. Peritoneum black. 

Scales moderately large, cycloid, and some of them imbricated on 
the sides; no pectoral flap; ventral flap small. 

Origin of dorsal about midway in the body without caudal, the ante- 
rior rays the highest, the base of the fin about 5 in body without caudal, 
and the upper edge of the fin nearly straight; origin of anal below the 
posterior dorsal rays or about midway between origin of ventral and 
hase of last anal ray, the anterior rays the highest, the base of the fin 
about 5 in body without caudal, and the upper edge of the fin nearly 
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straight; origin of anal below the posterior dorsal rays or about mid- 
way between origin of ventral and base of last anal ray, the anterior 
rays the highest, the base of the fin 1? in head, and the margin of the 
fin nearly straight; caudal deeply emarginate and the lobes pointed; 
pectorals reaching about two-thirds of the distance to origin of ven- 
trals; ventrals inserted below the origin of the dorsal, and reaching 
the origin of the anal. Caudal peduncle rather long, a trifle shorter 
than head, and its least depth about 25 in head. Lateral line slightly 
decurved and continued to the base of caudal. 

Color in alcohol, brownish above, pale beneath; dorsal and caudal 
grayish black, the former with several darker longitudinal cross bars; 
anal grayish, with a broad marginal, whitish band; pectorals grayish; 
ventrals grayish black; snout dark brown; sides with a longitudinal, 
blackish band beginning abruptly in a black spot on the upper part of 
the sides about over the middle of the pectoral, and on the sixth scale 
from the head; no dark spot above gill opening. 

Length, 2? inches. 
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Type No., 7724, Ichthyological Collections, Leland Stanford Junior 
University Museum. Cotypes are in the United States National 
Museum. Locality, Lake Biwa at Matsubara in Omi. 

We have many specimens of this species from Lake Biwa at Matsu- 
bara and its tributary, Lake Yogo in Mino. It is distinguished chiefly 
by the dark, distinct, and nearly uniform lateral stripe beginning on 
the sixth scale from the head in a dusky bluish spot. In young speci- 
mens, the character is readily seen, and they are easily separated from 
the young of other species. 

(xvaveos, blue; oriyua, spot. ) 


4. GNATHOPOGON Bleeker. 


Gnathopogon BLEEKER, Ichth. Archipel. Indic. Prodr., II. 1860, p. 434 (elongata). 


Body elongate and compressed. Snout depressed and without bony 
prominence in front; eyes superior, not covered with eyelids; jaws 
with thin and simple lips; maxillary oblique, ending before the eye; 
two maxillary barbels. Abdomen not keeled. Dorsal with few rays 
before ventrals and ending in front of anal; anal withfew rays. Lateral 
line slightly decurved. (Bleeker.) 

No species of Gnathopogon was obtained by Jordan and Snyder. 
The genus is a doubtful one, perhaps not distinct from Achedlognathus. 
An East Indian species, javanicus, is referred by Dr. Bleeker to 
Gnathopogon. 

(yvados jaw; toy@r, beard.) 

a Scales 5—38-—7: pectorals not reaching root of ventrals ............-- clongatus, 6. 
aa Scales 4—35—5: pectorals reaching ventrals ....................--.-- gracilis, 7. 


6. GNATHOPOGON ELONGATUS (Schlegel). 
MUGITSUKI. 
Capoéta elongata ScuLecet, Fauna Japonica, Poiss., 1846, p. 200, pl. c, fig. 1; 
streams about Nagasaki. 
Gnathopogon elongatus JoRDAN and Snyper, Check List Fish. Japan, 1901, p. 47; 
Lake Biwa. 


Barbus homogenes GUNTHER, Cat. Fish., VII, 1868, p. 136 (after Schlegel, the name 
elongatus being preoccupied in Barbus). 


Head 4 in length of body, between tip of snout and emargination of 
caudal, and somewhat more than depth of body; D. III, 7; A. LI, 6; 
P. 15; V. 1, 7; about 38 scales on the lateral line; 5 scales between 
the back and the lateral line; diameter of the eye equal to the length 
of snout, which is 4 in head. Mouth somewhat spacious, its cleft 
very oblique, and extending nearly to the tip of the snout; maxillary 
prolonged posteriorly for three-fourths the length of the snout; diam- 
eter of the suborbitals equal a third of the eye, but the length of the 
posterior nearly twice that of the others; length of maxillary barbel 
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scarcely exceeding half the diameter of the eye; nostrils only sepa- 
rated by a thin lobe which covers the posterior orifice, opening upon 
the lower sides of the snout midway between the intermaxillary and the 
eye; interorbital space considerably more than the diameter of the eye. 
The edge of the opercle forms a somewhat obtuse and rounded angle. 
Upper part of the head rounded upon the sides; its upper profile 
straight until the snout, which is somewhat convex. Line of demar- 
cation between head and neck nearly straight; the skin of head and 
opercles smooth. 

Scales with their surfaces marked with fine striw, very compact and 
somewhat divergent. 

Insertion of dorsals slightly before the ventrals and nearer the head, 
the second and third rudimentary rays like the first and second of the 
anal, but the size of the fins a third larger than the latter; margin of 
anal straight, equals, or somewhat more than ventrals, and preceded 

by a weak spine less than half the length of the slender and flexible 
‘ ray which follows, and which is also longer than the first divided ray 
of the fin; caudal emarginate, lobes pointed, and their length about 
half the fin; pectorals equal to head without snout and not reaching 
to base of ventrals by a space equal to half their own length; ventrals 


nn 


a fifth shorter than pectorals and almost reach the anus. Anus entirely 


after the origin of the anal and about two-thirds of the distance 
between tip of snout and base of caudal. 
Color in spirits brown above with silvery reflections, below pale; 


opercles pure silvery white and the fins uniform yellowish; scales 
sprinkled with numerous minute black dots; a broad and ill-defined 
band of bluish-silvery extending along the sides of the body. 

Two specimens, one 3 inches and the other 3} inches in length, taken 
in some stream near Nagasaki. (Schlegel.) The specimen taken by 
Otaki at Karasaki on Lake Biwa has been sent away. 

(clongatus, elongate.) 


7. GNATHOPOGON GRACILIS (Schlegel). 


Capoéta gracilis ScHLEGEL, Fauna Japonica, Poiss., 1846, p. 201, pl. c, fig. 2; 
streams near Nagasaki. 

Barbus homozonus Gintuer, Cat. Fish., VII, 1868, p. 137, after Schlegel, the 
name gracilis preoccupied in Barbus. 


Form elongate; depth 54 in the length of the body between tip of 
snout and emargination of caudal. Body posterior to dorsal slender. 
Head longer; eyes much larger; snout bulky and convex above; 
mouth cleft horizontal. Suborbitals narrower; barbels somewhat 
longer; pectorals very long and reaching nearly to the base of the 
ventrals; lateral line slightly decurved; anus remote from the anal fin; 
the scales much larger, only 25 in the lateral line; 4+ rows of scales 
between lateral line and back and 5 rows between the former and the 
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abdomen. The form of the fins and the number of their rays, the 
color, and all the other characters, are common with Gnathopogon 
elongatus. 

Length 24 inches. (Schlegel.) 

From a stream near Nagasaki; perhaps identical with Gnathopogon 
elongatus. 


(gracilis, slender.) 


5. HEMIBARBUS Bleeker. 
Hemibarbus BLEEKER, Prodr. Cyprin., 1861, p. 281 (barbus). 


Body elongate, rather slender, and compressed. Head elongate, 
somewhat pointed, and with many mucous cavities about the eves and 
along the edge of the preoperculum; snout long, blunt at the tip; eye 
rather large, high; mouth inferior, the maxillary not reaching eye; 
lips fleshy; each maxillary with a barbel as long as the eye: teeth 5, 
3, 1—1, 3,5. Gill-rakers short; intestine short. Peritoneum silvery; 
scales cycloid, about 49. Dorsal inserted nearer tip of snout than 
base of caudal, and armed with a slender, sharp, strong, and smooth 
spine; anal inserted far behind tip of depressed dorsal; caudal deeply 
emarginate, the lobes pointed; ventrals inserted behind origin of the 
dorsal. Lateral line slightly decurved and continuous. 

Large fishes of the streams of Japan and Formosa, allied to the 
European Barbel (Barbus barbus). 

(Hyur, half; barbus.) 


8. HEMIBARBUS BARBUS (Schlegel). 


SOI, NIGOI. 

Gobio barbus TemMinck and ScHLEGEL, Fauna Japonica, Poiss., 1846, p. 198, pl. 
xcrx, fig. 1; near Nagasaki. 

Hemibarbus barbus BLEeeker, Prodr. Cypr., 1861, p. 281.—JorpaNn and Snyper, 
Check List Fish. Japan, 1901, p. 46; Yokohama.—Jorpan and EverMany, 
Proc. U. 8S. Nat. Mus., 1902; Formosa. : 

Barbus schlegeli Géxtuer, Cat. Fish., VII, 1868, p. 134; Formosa.-—IsHikawa, 
Prel. Cat. 1897, p. 15; Tokyo, Ise. 

Head 3%; depth 44; D. III, 7; A. IIT, 6; P. 20; V. 9; seales 49 in 
the lateral line; 7 scales in an oblique series between origin of dorsal 
and lateral line, and 7 scales between the latter and middle of belly; 
pharyngeal teeth 5, 3, 1—1, 3, 5; width of head 2} in its length; snout 
2? in head; eye 5; interorbital space 3%; pectoral 14; ventral 14; eye 
2 in snout. 

Body elongate and compressed. Head elongate, pointed, greatly 
compressed, with many mucous cavities around the eyes, and below 
and behind the edge of the preoperculum; snout long, pointed, and 
produced; eyes moderately large, anterior and superior; mouth small, 
inferior, and with the upper jaw produced; lips fleshy and not broad; 
a slender maxillary barbel equal to the diameter of the eye; pharyn- 
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geal teeth in 3 rows, several with grinding surface, and compressed, 
and those in the inner row small; nostrils together, in front of the 
eye and about over the base of the maxillary barbel so that they are 
much nearer the eye than the tip of the snout; interorbital space 
broad and flattened like the rest of the top of the head. Gill-open- 
ings large; gill-rakers 7—12, some of the lower ones rudimentary; 
those which are well developed short and fleshy. Intestine short. 
Peritoneum silvery. 

Seales large, of more or less uniform size, and cycloid; no sealy 
pectoral flap; ventral flap moderate. 

Dorsal fin inserted nearer the tip of the snout than the base of the 
caudal, armed with a long, straight, smooth spine, the anterior dorsal 
rays the longest, so that when the fin is depressed the first reaches 
beyond the others; anal entirely behind dorsal and midway between 
the origin of the ventrals and the base of the caudal; caudal deeply 
forked, the lobes pointed; pectorals reach three-fourths the distance 
to the ventrals; origin of ventrals behind that of dorsal, about mid- 
way between tip of snout and base of caudal, and reaching a little 
more than half the space to anal; caudal peduncle compressed, its least 
depth a little over 3 in head. Lateral line continuous and slightly 
decurved in front. 

Color in alcohol, brassy-brown above, the sides and lower surface 
silvery. 

Length, 9} inches. 

This description from an example from the Yodo River, in Osaka. 

Fresh waters of Japan. Of this species we have examples from 
Lake Jinsaburogata at Nishitsugaru, Aomori (collection Sotaro Saito), 
the Yodo River at Osaka, the Chikugo River at Kurume, and from 
near Tokyo (Albatross collection). 

(barbus, the European barbel.) 


6. LEUCOGOBIO Giinther. 
Leucogobio Géntuer, Ann. Ac. Sci. Pétersburg, 1896, p. 212 (herzensteini). 


Body oblong, slightly compressed. Head elongate; eye moderate; 
snout not projecting; mouth oblique, the jaws about equal, and the lips 
narrow and simple; the maxillary barbel sometimes as long as the eye; 


Oe 


broad; nostrils close together. Intestine short. Peritoneum generally 
silvery. Scales large, cycloid, and not imbricated. Dorsal inserted 


teeth 6 or 5 and 3, 2 or 1—6 or 5—5—3, 2 or 1; interorbital space 


midway or in advance of space between tip of snout and base of 
caudal; caudalemarginate. Lateral line nearly straight or only slightly 
decurved and continuous. This genus is related to Godio, differing in 
its mouth, which is like that of Lewe/seus. It embraces two Chinese 
species, Leucogobio herzensteini and Le ucogobio teniatus, and four 
Japanese species. 

(Aevxos, white; gobio.) 
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a Dorsal generally inserted midway between the tip of the snout and the base of the 
caudal; young with a black spot at base of caudal. 

») Body deep; caudal emarginate; sides with longitudinal brown bands. 
giintheri, 9. 
bb Body more elongate; caudal very deeply emarginate; a bluish-black lateral 
band jordani, 10. 
aa Dorsal always inserted much nearer the tip of the snout than the base of caudal; 

young without black caudal spot; coloration more or less silvery. 

c Body deep; eye 4 in head; color silvery mayedx, 11. 
ce Body elongate, rather slender; eye a little over 3 in head, above with a few 
brown ED ok dag ccaedd Cas essebbssennséad souknbukbent ee aekenke biwe, 12 


9. LEUCOGOBIO GUNTHERI Ishikawa. 


Leucogobio giintheri IsH1kawa, Annot. Zool. Japon., III, Pt. 4, April 30, 1901; 
p. 161; Maibara, Matsubara, etc., on Lake Biwa. 


Head 33; depth 33; D. III, 7; A. IIT, 6; P. 15; V. 8; scales 38 in 
the lateral line; 6 scales in an oblique series between origin of dorsal 
and lateral line, and 6 scales between the latter and middle of belly; 
pharyngeal teeth 5, 3—3, 5; width of head 14 in its length; snout 34 
in head; eye 44; interorbital space 24; pectoral 1}; ventral 1%. 

Body moderately elongate, compressed, and rather deep. Head 
elongate, and pointed bluntly; snout bluntly rounded, a little longer 
than the eye and not projecting beyond the mandible; eyes anterior, 
moderately large, and 1} in snout; mouth rather large, oblique, so 
that the jaws meet in front on a level with the middle of the eyes and 
the maxillary reaches behind nearly to the front margin of the eye; 
lips somewhat broad and fleshy; a slender maxillary barbel about 
equal to the eye; pharyngeal teeth in 2 rows, several of the larger 
ones with grinding surface and those in the inner row small; nostrils 
together, in front and nearer the eye than tip of snout; interorbital 
space broad and slightly convex. Gill-openings large;~ gill-rakers 
short, and weak; pseudobranchie large; gill-filaments long. Intestine 
short. Peritoneum silvery. 

Scales large, of more or less uniform size, and cycloid; no pectoral 
flap; ventral flap present. 

Origin of the dorsal in most cases midway between the tip of the 
snout and the base of the caudal, though when depressed not reaching 
over the origin of the anal; origin of the anal nearer that of the ven- 
tral than base of caudal, and when depressed reaching more than half 
way to the latter; caudal emarginate; pectoral about three-fifths of 
space to ventral; origin of ventral about under that of dorsal, and the 
fin reaching three-fifths the distance to anal. Caudal peduncle com- 
pressed, deep, and in its least depth 2 in head. Lateral line contin- 
uous, nearly straight, only very slightly decurved in front. 

Color in alcohol dark brassy olivaceous brown above, and below pale 
or whitish with silvery reflections; along the sides are a series of pale 
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longitudinal stripes following in the series of scales, and that along the 
lateral line very much darker than the others; at the base of the caudal 
a blackish spot; dorsal, caudal, and pectoral brownish, the other fins 
pale; lips brownish. 

Length, 3,5; inches. 

This description from an example from Matsubara on Lake Biwa 
in Omi. 

Fresh waters of central Japan. Our very numerous series of speci- 
mens are from Matsubara on Lake Biwa in Omi, Nagoya in Owari, 
Katata in Omi, and the Chikugo River at Kurume. 

From Ishikawa’s description of Leucogobio jordani we see little to 
distinguish it from the present species, although we hesitate to unite 
the two without further material. We have also not seen any speci- 
mens with 6 teeth in the larger row. 

(Named for Dr. Albert Giinther.) 


10. LEUCOGOBIO JORDANI Ishikawa. 


Leucogobio jordani IsHikawa, Annot. Zool. Japon., III, Pt. 4, April 30,1901, p. 
163; Lake Biwa at Shiwotsu and Matsubara. 


Head 3 (in total); depth 6 (in total); D. 10; A. 7; V. 8; scales in 
lateral line 39—40; scales transversely 54-44; pharyngeal 6 or 5, 3—3 
5 or 6; eye 14 in interorbital space. 

Head relatively long with the snout a little longer than the eye, 
which is a little less than the length of the head; mouth anterior, 
deeper than wide, its corner being halfway between the end of the 
snout and the anterior border of the eye; barbels minute, about two- 
thirds the diameter of the pupil. Pharyngeal teeth hooked at the end. 
Intestinal tract with only a single convolution. Peritoneum with a 
few pigments of brownish color. Number of vertebrae 33, of which 
14 enter into the tail. 

There are about 3 series of scales between the lateral line and the 
ventral fin. 

Origin of the dorsal slightly in advance of the root of the ventral, 
and just in midway between the end of the snout and the root of the 
‘audal; caudal fin very deeply emarginate; pectoral fin about half the 
length of the head, without snout and terminating a long way from 
the root of the ventral; ventral shorter than the pectoral and 
terminating in front of the vent. 

Color silvery; back dark brownish, and a bluish-black band on the 
side of the body; a small triangular spot of a deeper color at the root 
of the caudal is very distinct in small individuals. 

Length 78 mm. (about 3,4, inches). 

Shiwotsu and Matsubara on Lake Biwa. (Ishikawa.) 

This species, not seen by us, is said to differ in a marked way from 
Leucogobio giintheri by its slender form, its longer head, and its longer 
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and deeper emarginated caudal. According to the figure the pectoral 
fin is represented as nearly two-thirds the length of the head, including 
snout, or about equal to the space between the middle of the eye and 
the posterior margin of the gill-opening. 

(Named for Dr. David Starr Jordan.) 

11. LEUCOGOBIO MAYED£# (Jordan and Snyder). 
Gobio mayedx JoRDAN and Snyper, Proc. U. 8. Nat. Mus., XXIII, 1900, p. 342, 
pl. 1x, fig. 2; Lake Biwa, near Karasaki.—Jorpan and Snyper, Check-List 
Fish. Japan, I11, April 3, 1901, p. 46; Lake Biwa. 

Head 44; depth 44; D. IL], 7; A. IT, 6; P. 16; V. 8; scales in 
lateral line 42; 5 scales between origin of dorsal and lateral line, and 
6 scales between the latter and the middle of the belly; pharyngeal 
teeth 5, 3—3, 5: width of head a little less than 2 in its length; snout 


3% in head; eye 4; interorbital space 34; pectoral 13; ventral 14. 
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Body elongate, oblong and compressed. Head elongate, com- 
pressed; snout rather bluntly rounded, and a trifle longer than the 
eye; eyes moderate, anterior; mouth oblique, protractile, the jaws 
about equal and the maxillary not reaching to the front of the eye; 
lips somewhat fleshy; a small maxillary barbel; pharyngeal teeth in 
the larger row with narrow grinding surface, and some of them 
slightly hooked; nostrils close together, in front of the eye above and 
also a little before the end of the maxillary; interorbital space broad 
and slightly convex. Gill-openings large and the membrane rather 
broadly joined to the isthmus; gillrakers short, few, and weak; pseudo 
branchiz large; gill-filaments rather long. Intestine short. Perito- 
neum silvery. 

Scales rather large, of more or less uniform size and cycloid; head 
naked; no pectoral flap and the ventrals with a well developed flap. 

Origin of dorsal much in advance of the middle of the body without 
caudal, and the tip of the first developed ray reaching as far poste- 
riorly as. the tip of the last when the fin is depressed; origin of anal 
entirely behind dorsal and when the fin is depressed it does not reach 
quite half the distance to base of caudal; caudal deeply emarginate, 
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and the lobes pointed; pectoral falling rather in front of the origin of 
dorsal, and about three-fifths of the space to ventrals; origin of ven- 
trals a trifle behind the origin of the dorsal, and reaching about three- 
tifths in the space to the origin of anal. Caudal peduncle compressed, 
rather long, and its least depth 24 in head. Lateral line continuous 
along the sides, and almost straight. 

Color in aleohol brown, pale or whitish below, and the body more 
or less silvery on the sides and lower parts; a pale longitudinal band, 
hecoming darker along the caudal peduncle, along the sides; fins tinted 
with brown, except the ventrals and anal, which are pale like the lower 
surface. 

Length 42 inches. 

This description from a specimen from Lake Biwa at Matsubara. 

Fresh waters of southern Japan, very abundant in Lake Biwa. 

Our many specimens are from near Karasaki, Lake Biwa (cotypes), 
(No. 6272, Ichthyological collections Leland Stanford Junior Uni- 
versity Museum (collection K. Otaki)) Lake Biwa at Matsubara and 
Zeze, the Yodo River at Osaka in Settsu, the Chikugo River at 
Kurume, and from near Nagoya in Owari. 

In young examples the fins are longer, and the lateral band more 
distinct posteriorly but without a dark spot at the base of the caudal. 

(Named for Kinichiro Mayeda, a Japanese student in Leland Stan- 
ford Junior University.) 


12. LEUCOGOBIO BIW: (Jordan and Snyder). 


Gobio biwx JorDAN and Snyper, Proe. U. 8. Nat. Mus., X XIII, 1900, p. 340, pl. 
1x, fig. 1; Lake Biwa near Matsubara.—Jorpawn and Snyper, Check List Fish. 
Japan, III, April 3, 1901, p. 46; Lake Biwa. 


Head 4; depth about 6; D. III, 7; A. III, 6; P. 17; V. 8; scales” 
39 in the lateral line; 4+ scales between the origin of dorsal and lateral 
line, and 6 scales between the latter and middle of belly; pharyngeal 
teeth 5, 3—-8, 5; width of head 2 in its length; eye a little over 3; 
interorbital space 44; pectoral 14; ventral 14. 

Body elongate, rather slender and compressed. Head elongate, com- 
pressed, and somewhat pointed in front; snout rather long, bluntly 


rounded, and a little shorter than the eye; eyes large lateral and ante- 


rior; mouth oblique, inferior, protractile, the jaws equal, and the max- 
illary reaching almost to the front of the eye; the jaws meet about level 
with the lower margin of the eye; lips somewhat fleshy; a maxillary 
barbel equal to about two-thirds the orbit; several pharyngeal teeth in 
the larger row with narrow grinding surfaces; nostrils together and 
near the front of the eye; interorbital space broad and flattened. —Gill- 
openings large; gillrakers short, few, and weak; pseudobranchie well 
developed; gill-filaments rather long. Intestine short. Peritoneum 
with a little dusty coloring. 
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Scales rather large, of more or less uniform size, and cycloid; head 
naked; no pectoral flap; ventral flap small. 

Origin of dorsal much in advance of the middle of the body without 
‘audal, and the tip of the first developed ray reaching as far posteri- 
orly as the tip of the last when the fin is depressed; origin of anal 
behind tip of depressed dorsal a trifle nezrer the origin of the ventral 
than base of caudal, and the fin reaching about halfway in the space 
hetween; caudal deeply emarginate and the lobes pointed; pectoral 
reaching almost to the origin of dorsal and about three-fourths in the 
space to origin of ventral; ventral behind origin of dorsal, and about 
three-fifths in the space to anal. Caudal peduncle compressed, rather 
long, and its least depth about equal tothe eye. Lateral line continu- 
ous along the sides, very slightly decurved in front. 

Color, in alcohol, brown, pale or whitish washed with silvery below; 
above the lateral line and wpon the upper surface of the head with fine 
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black dots grouped together on the edges of the scales in small spots 
and distributed irregularly; lateral line with a row of dark spots; a 
median lateral pale brown longitudinal band; all fins except ventrals 
with some dark color. 

Length, 31% inches. 

Described from No. 6273, Ichthyological Collections, Leland Stanford 
Junior University Museum, cotype, from Lake Biwa, near Matsubara, 
from collection of C. Ishikawa. 

This species is only known to us from Lake Biwa, near Matsubara. 
With the exception of the two specimens before us and the type, we 
know of no other specimens. 

(Biwa, the samisen, also the loquat tree, the name of the largest lake 
in Japan.) 


7. PSEUDOGOBIO Bleeker. 
Pseudogobio BLEEKER, Atlas Ichthyol., Cyprin., 1863, p. 29, (esocinus). 


Body elongate, rather slender and tapering behind. Head elongate, 
pointed; snout long, concave above, and slightly produced, with its 
tip bluntly rounded; eye small, nearer posterior edge of opercle than 
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tip of snout; mouth small, protractile downwards, inferior, the max- 
illary not reaching nostrils; lips broad, fleshy, and covered with well- 
developed papille; a rather short, thick, maxillary barbel; teeth 
small, 6 or 5, 2—2, 5 or 6; interorbital space broad and concave. 
Intestine short. Peritoneum silvery. Scales moderate, cycloid, about 
12. Origin of dorsal nearer tip of snout than base of caudal; origin 
of anal far behind tip of depressed ventral; caudal emarginate; ven- 
trals inserted well behind origin of dorsal. Lateral line almost straight 
or very slightly decurved and continuous. Dorsal and caudal with 
distinct narrow blackish cross-bands. 

Streams of Japan and Formosa. 

(pevys false; gobio.) 














13. PSEUDOGOBIO ESOCINUS (Schlegel). 


KAMASUKA (SCYTHE FISH): KAWASAKI (RIVER-POINT). 


Gobio esocinus SCHLEGEL, Fauna Japonica, Poiss., 1846, p. 196, pl. xerx, fig. ¢ 
near Nagasaki. 

Pseudogobio esocinus Géxtuer, Cat. Fish., VII, 1868, p. 175: from one of Schlegel’s 
types. —SauvaGeE, Bull. Soc. Philom., Paris, 1883, p.3 reprint; Lake Biwa.— 
IsHtkAWA, Prel. Cat., 1897, p. 15; Yeshigo, Tama, Chichibu, Suwa, Shinshin, 
Owari, Lake Biwa at Matsubara, Katsuwa R., Yamashiro, Kyoto, Kuruma.— 
JoRDAN and Snyper, Check List, 1901, p. 46; Lake. Biwa. 

Head 33; depth 6; D. Ii, 8; A. Il, 7; P. 16; V. 8; scales 42 in the 
lateral line; 5 scales in an oblique series between origin of dorsal and 
lateral line, and 5 scales between the latter and middle of belly; phar- 
yngeal teeth 6 or 5, 2—2, 5 or 6; width of head 2 in its length; snout 
2 in head; eye 5; interorbital space 44; pectoral 13; ventral 1%. 

Body elongate, rather slender, tapering behind, and somewhat com- 
pressed. Head elongate, pointed, and compressed; snout long, com- 
pressed, concave above, and slightly produced beyond the mandible, 
the tip bluntly rounded; eye rather small, 23 in snout, high, and 
nearer the posterior edge of opercle than the tip of the snout; mouth 
small, protractile downwards, and inferior, the maxillary not reaching 
posteriorly as far as the nostrils; lips very broad and fleshy, and cov- 
‘red with well-developed papille, a rather short thick maxillary 
oarbel equal to two-thirds the eye; pharyngeal teeth small, slender, 
‘compressed, hooked, and those in the lesser row very small and feeble; 
aostrils together and nearer the eye by two-thirds the length of the 
snout; interorbital space broad and concave, and the top of the head 
ilso coneave. Gill-openings large and the membranes broadly united 
to the isthmus, forming a rather fleshy flap on each side below: gill- 
‘akers developed as numerous soft stumpy excrescences; gill-filaments 
long and very numerous. Intestine with a single convolution. Peri- 
coneum silvery. 

Scales large and cycloid, none on the breast; no pectoral flap; 
ventral flap present. 
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Origin of the dorsal nearer the tip of the snout than the base of the 
‘audal by the length of the snout; the anterior developed dorsal rays 
extending beyond the tips of the last when the fin is depressed, and 
the upper edge of the fin straight or emarginate; origin of the anal 
about midway between the tip of the depressed dorsal and the base 
of the caudal, and the fin reaching two-thirds the distance to base 
of caudal; caudal deeply emarginate and the lobes pointed; pectoral 
broad, rounded, and reaching beyond the origin of the dorsal, and 
almost to the origin of the ventral; origin of ventral well behind the 
origin of the dorsal, and when depressed extending for half the space 
to origin of anal. Caudal peduncle rather short and compressed, its 
least depth about 4 in head. Lateral line nearly straight and continu- 
ous to the base of the caudal. 

Color in alcohol dark brown above, pale or whitish below and washed 
with silvery; upper surface of the body speckled with darker brown 
spots, the sides with a series of about 12 large brownish spots along 
the lateral line; dorsal and caudal with 5 or 6 narrow blackish cross 
lines; pectoral with a few brown spots, the ventrals and anal pale; 
barbels and lips pale. 

Length 71} inches. 

This description from an example from Lake Biwa at Matsubara. 

Of this species we have numerous specimens from Lake Biwa at 
Matsubara, the Kitakami River at Morioka, Matsushima, the Kinu 
River at Utsunomiya, the Chikugo River at Kurume, Tsuruga in 
Echizen, the Yodo River in Osaka, Kawatana in Hizen, the Iwai 
River at Ichinoseki, Kaminutani River in Omi, and an example from 
the collection from Karasaki, Lake Biwa, from K. Otaki. 

It is one of the commonest of Japanese fishes, lying on the bottom 
among the rocks or weeds, in the fashion of the American species of 
T1yhe ps is. 

(esocinus, pike-like.) 


8. SARCOCHEILICHTHYS Bleeker. 
Sarcocheilichthys BLEEKER, Cyprin. Prodr., 1860, p- 426 (rariegatus). 


Body elongate, oblong, and compressed. Head elongate, bluntly 
pointed, and compressed; snout blunt and obtusely rounded; eye 
small; mouth small, inferior; lips rather thick and fleshy; a very small 
and short maxillary barbel; teeth, 5—5; interorbital space, convex. 
Intestine short. Peritoneum silvery. Scales rather small, 42. Ori- 
gin of dorsal nearer tip of snout than base of caudal; anal inserted 
below tip of depressed dorsal; caudal emarginate; ventrils inserted a 
little behind origin of dorsal. Lateral line almost straight and con- 
tinuous. Breeding males with horny tubercles on snout and sides of 
head. Japanese species, resembling those of the American genus 
Semotilus. 


(capé, flesh; yeidos, lip: iy@us, fish.) 
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. 14. SARCOCHEILICHTHYS VARIEGATUS (Schlegel). 


HIGOL (SCARLET CARP), ABURAHAE (FAT MINNOW). 


Leuciscus variegatus ScuLEGeL, Fauna Japonica, Poiss., 1846, p. 213, pl. cr, fig. 
2; Nagasaki. 

Pseudogobio variegatus Géxtuger, Cat. Fish., VII, 1868, p. 175; after notes of 
Bleeker on Schlegel’s type.—Isuikawa, Zool. Mag. Tokyo, VII, August, 
1895, p. 125; Otsu, Matsubara, and Maebara on Lake Biwa; Prel. Cat., 1897, 
p. 15; Lake Biwa, Maebara; Matsubara, Zensho, Tsuyama, Minasuka R., 
Kii.—Savvace, Bull. Soc. Philom., 1883, p. 2, Lake Biwa. 

Sarcocheilichthys variegatus JorpDAN and Sxyper, Check List, 1901, p. 46; Lake 
Biwa. 

Head 33; depth 4; D. III, 8; A. II, 7; P. 15; V. 8; seales 42 in 
the lateral line; 5 scales between origin of dorsai and lateral line, and 
6 scales between the latter and middle of belly; pharyngeal teeth 5—5; 
width of head 1¢ in its length; snout 23 in head; eye 54; interorbital 
space 34; pectoral ‘4; ventral 14. 

Body elongate, oblong, moderately deep and compressed. Head 
elongate, bluntly pointed and compressed; snout moderately long, 
compressed, very blunt, obtusely rounded and not protruding beyond 
the jaws; eye small, rather high, ¥ in snout, and anterior in the head. 
mouth small, inferior and protractile, the maxiliary reaching as far 
posteriorly as the posterior nostril; lips thick, rather broad and fleshy, 
and the lower broadly separated by the hard, rounded, horny symphy- 
sis; a very small and short maxillary barbel; pharyngeal teeth hardly 
hooked, and with broad grinding surfaces; nostrils rather large, close 
together, and much nearer the eye than tip of snout; interorbital space 
broad and convex, and the top of the head also convex. Gill-openings 
large, and the membranes broadly joined to the isthmus; gill-rakers 
few, short, and weak; pseudobranchice well developed. - Intestine with 
a single convolution. Peritoneum silvery. 

Seales large, evcloid, and imbricated along the sides; no pectoral 
flap; ventrals with a scaly flap at base. 

Origin of the dorsal nearer the tip of snout than the base of the 
caudal by a space a little less than snout, the upper edge of the fin 
straight on, only very slightly concave, so that when depressed the tip 
of the first developed ray reaches posteriorly as far as the tip of the 
last; anal beginning much nearer the origin of ventrals than base of 
caudal, and the fin reaches more than half way to the latter; caudal 
forked and the lobes pointed; pectoral rounded and extending two- 
thirds the distance to base of ventral; ventrals entirely behind origin 
of dorsal, and extending posteriorly two-thirds the distance to anal. 
Caudal peduncle rather long, 
head. Lateral line continuous and nearly straight along the sides. 

Color in alcohol, dark brown above, below pale, or whitish washed 


compressed, and its least depth 24 in 


with silvery, the sides more or less brassy; edges of most of the scales 
above and on the sides marked with brown; the sides along the lateral 
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line with a rather broad, brassy-brown longitudinal band, becoming 
most distinct along the caudal peduncle; a black spot behind edge of 
opercle; fins all more less tinged with brown, the dorsal with a trace 
of a dark cross bar. Male deep steel blue in life, a dark lateral shade 
interrupted on tail to form a caudal spot. Dorsal rosy tinted above. 
Caudal and anal bright yellow; pectoral and ventral with a scarlet 
area, head pink below. 

Length, 7, inches. 

This description from an adult male taken at Matsubara on Lake 
Biwa. 


Fresh waters of southern Japan, very abundant, our many speci- 
mens from Matsubara on Lake Biwa, the Yodo River at Osaka in 
Settsu, the Chikugo River at Kurume in Chikugo, Lake Yogo near 
Nagoya, Funayado in Kiusiu, Tsuchiura, and Tokyo. 

The young of this species differs in color from the adult, as the 
markings are much more distinct. The dorsal fin is pale, like the ven- 
trals or anal, and is crossed by a jet black bar. The lateral band is 
also very distinct and generally results in a black blotch at the base of 
the caudal. As they grow older these markings become more indis- 
tinct. During the breeding season the snout of the male becomes 
covered with horny tubercles like those found in certain species of 
Hybopsis, Notropis, ete. 

The following notes are given in a ‘* Preliminary Note on the Fishes 
of Lake Biwa:” “ ‘ 


Young with yellowish ocher above, the dorsum bluish tinted; scales of sky-blue in 
front of dorsal; irregular sepia-brown markings, forming:a straight line along lateral 
line, below which the ground color of the body fades away into a pale blue; sepia- 
brown blotches along the back; head with sepia-brown markings on upper jaw, inter- 
orbital space, and neck. Pupil, indigo-black, surrounded by sky-blue; fins yellowish 
ocher, the ends of dorsal, ventral, anal, and middle of caudal lighter; a row of elon- 
gated black streaks on upper third of dorsal between fin-rays. 

Larger specimens brown above and on caudal; sides of head bluish, passing gradu- 
ally to light crimson toward the ventral side; lips pale blue; pupil black with a 
crimson ring; dorsal third of body darker brown with traces of indigo; dorsal two- 
thirds of body covered with sepia-colored scales; dorsal, pectoral, ventral, and anal 
light brown with indigo on anterior parts of dorsal and ventral; ventrals and anal 
edged with light indigo; basal third of caudal with longitudinal streaks of brown. 

Upper half of body deep indigo-blue, with scattered, darker-colored scales; below 
yellowish, quite light on ventrum, and with scattered golden yellow scales; ground 
color of head reddish yellow, the dorsal portion dirty green; eye deep indigo with 
crimson and indigo streaks around; dorsal and caudal greenish ocher; ventrals and 
anal white, with yellow stripes. 

(variegatus, varied. ) 


«Zool. Mag., VIL (Tokyo), Aug., 1895, pp. 125-127, by Dr. Ishikawa. 
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9. ABBOTTINA Jordan and Fowler. 


Abbottina JorpaN and Fow er, new genus (psegma). 


Body elongate, oblong and compressed. Head elongate, pointed; 
snout elongate, compressed, concave above, and slightly produced, with 
the tip bluntly rounded; eye small, high, and midway in head; mouth 
small, inferior, protractile downward, and the maxillary not reaching 
eye; lips fleshy, not papillose; barbels moderate, one on each maxil- 
lary; teeth 5—5; interorbital space flat. Intestine short. Peritoneum 
silvery. Scales large, about 38, none on breast. Origin of dorsal 
nearer tip of snout than base of caudal, and inserted far behind base 
of last dorsal ray; caudal emarginate; ventral inserted a little behind 
the middle of the base of the dorsal. 

Lateral line slightly decurved on the first 3 or + scales, after which 
it is straight and continuous. Dorsal and caudal with several dark, 
well-defined crossbars, as in Psevdogobio, which it resembles, but is 
easily distinguished by its smooth lips. Breeding males have the 
median dorsal rays enlarged, so that the fin is very large. 

(Named for James Francis Abbott, late of Stanford University, 
since professor in the Japanese Military Academy at Etajima, who 
assisted Professors Jordan and Snyder in their work on Lake Biwa, 
Lake Yogo, Yodo River, and at Tsuruga and Misaki.) 


15- ABBOTTINA PSEGMA Jordan and Fowler, new species. 


Head, 34; depth, 44, D. II, 8; A. Il, 8; P. I, 11; V. 8; scales 38 
in the lateral line; 5 scales in an oblique series between the origin of 
the dorsal and about 6 between the latter and the middle of the belly; 
pharyngeal teeth 5—5; width of head 1} in its length; snout 24 in 
head; eye 5; interorbital space 34; pectoral a little shorter than the 
head; ventral 14. 

Body elongate, oblong, moderately deep, and compressed. Head 
elongate, pointed, and compressed; snout elongate, compressed, con- 
cave above and slightly produced beyond the mandibles, the tip bluntly 
rounded; eye small, 24 in snout, high, and about midway in the length 
of the head; mouth small, inferior, and protractile downward, the 
maxillary. reaching posteriorly beyond the nostrils, but not to the 
anterior margin of the eye; lips moderately broad, thick, and fleshy, 
but not covered with distinct papille, as they are perfectly smooth; 
barbel short, thick, and about equal to two-thirds the diameter of the 
eye; pharyngeal teeth small, weak, with a narrow grinding surface 
and slightly hooked; nostrils together, rather large, and nearer the 
eye than the tip of snout; interorbital space broad and flat, the top of 
the head also rather flat. Gill openings large, the gill membranes 
forming a rather fleshy flap on each side below; gill rakers short, 
Proc. N. M. vol. xxvi—02——56 
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weak, fleshy, snd in moderate number; gill filaments long; pseudo- 
branchie well developed. Intestine with a single convolution. Peri- 
toneum silvery. 

Seales large and cycloid, none on the breast; no pectoral flap; ven- 
tral flap short. 

Origin of the dorsal nearer the tip of the snout than the base of the 
caudal by the length of the snout, and the upper edge of the fin greatly 
convex on account of the great length of the median rays, so that 
when it is depressed it reaches posteriorly nearly to the base of the 
penultimate anal ray, and its length is equal to 2% in the body with- 
out caudal; origin of anal at about the last two-fifths of the space 
between origin of dorsal and base of caudal, and when depressed 
reaching about to the latter; caudal rather deeply emarginate, and 
the lobes pointed; pectoral long, the first rudimentary ray stout and 
strong, and the tip of the fin reaching beyond the origin of the dorsal, 





Fic. 5.—ABBOTTINA PSEGMA. 


but not quite to the base of ventral; ventrals inserted a little nearer 
origin of anal than that of pectoral, and reaching for two-thirds the 
space to the former. Caudal peduncle rather short and compressed, 
its least depth 2} in head. Lateral line slightly decurved on the 
first 3 or 4 scales, after which it is straight and continuous. 

Color in alcohol, dark, rich brown above, below whitish and silvery, 
and the sides and upper surface specked and spotted with dark brown, 
very distinct on the latter; dorsal and caudal with narrow, blackish 
crossbars, the pectoral also with blackish spots above, and the ven- 
trals and anal pale; axil of pectoral with a black spot; lips and barbels 
pale; length 44 inches. 

Type No. 7721, Ichthyological Collections, Leland Stanford Junior 
University Museum. Locality, Yodo River at Osaka in Settsu. 
Cotype No. 50765, United States National Museum and Nos. 7721, 
7148, Leland Stanford Junior University. 
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We have many specimens from the Yodo River at Osaka in Settsu, 
the Chikugo River at Kurume, and the Iwai River in Ichinoseki in 
Rikuchu. 

In nonbreeding males, females, and young, the middle dorsal rays 
are not elongated, the upper edge of the fin being straight, and the 
sides are marked with rather large and distinct dark blotches. 

(péy ua, dust.) 

10. ZEZERA Jordan and Fowler. 
Zezera JORDAN and Fow er, new genus (/i/gendorfi). 


Body elongate, oblong, and compressed. Head rather small, 
depressed, and pointed, the upper and lower profiles straight; snout 
long; eye rather small; mouth small, terminal, oblique; upper lips 
rather broad; barbels 2; rather long, but shorter than eye; teeth 
small, 5—5; interorbital space broad and flattened. Intestine short. 
Peritoneum silvery. Scales small, cycloid, and not imbricated; 42 in 
the lateral line. Origin of dorsal midway between tip of snout and 
base of caudal; anal inserted behind tip of depressed dorsal; caudal 
emarginate; ventral inserted slightly before origin of dorsal. Caudal 
peduncle rather deep and compressed. Lateral line straight and 
continuous. 

(Zezera, Japanese name of a small minnow, from Zeze, a village at 
the head of the Yodo River on Lake Biwa, remarkable for its very 
long bridge, one of the ‘*seven wonders of Omi.”) 

16. ZEZERA HILGENDORF'I (Ishikawa). 
Sarcocheilichthys hilgendorfi IsHikawa, new species of Japanese fishes Ms. 1902. 


Head 44; depth 33; D. II], 7; A. III, 6; P. 16; V. 8; scales 42 in 
the lateral line; 6 scales between origin of dorsal and lateral line, and 
6, between latter and middle of belly; pharyngeal teeth 5—5; width 
of head 14 in its length; snout 3 in head; eye 44; interorbital space 24; 
pectoral 13; ventral 14. 

Body elongate, oblong, and compressed. Head rather small, 
depressed, elongated, pointed, and the upper and lower profiles straight; 
snout long, pointed; eye rather small, anterior, and about 13 in snout; 
mouth small, terminal, very oblique, the mandible slightly produced 
in front, the maxillary protractile and not reaching the nostril; upper 
lips rather fleshy and dilated, the edge of the mandible more or less 
horny in the middle; maxillaries each with a barbel that is less than 
the eye; teeth small, weak, and hooked; nostrils close together on the 
sides of the snout and nearer the posterior extremity of the maxil- 
lary than the anterior margin of the eye; interorbital space broad and 
flattened, or only very slightly convex. Gill-opening rather restricted; 
gill-rakers small, few and weak; pseudobranchie present. Intestine 
short. Peritoneum silvery. 
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Scales moderate, cycloid, and not imbricated; no pectoral flap; ven- 
tral flap present. 

Origin of the dorsal midway between tip of snout and base of caudal, 
the anterior rays the longest, and when depressed, the tip of the fin 
does not reach the origin of the anal; anal inserted a little nearer base 
of caudal than tip of pectoral, the fin short and reaching half way to 
base of caudal; caudal rather deep, emarginate; pectorals reaching 
about two-thirds the distance to origin of anal; ventral inserted slightly 
before the origin of the dorsal, or a little nearer the origin of the anal 
than that of the pectoral, and reaching two-thirds the distance to former. 

Caudal peduncle deep and compressed, its least depth about 1% in 
the head. Lateral line straight and continuous. 

Color, in aleohol, dark brown, tinted with dull olivaceous above, 
below pale or whitish; the lateral line is within a broad, deep brown, 
lateral band, which really begins on the snout, passing through the 
eye and backwards, even upon the middle caudal rays; lips pale; some 
of the scales on the lower portions of the sides tinted with pale brown; 
dorsal, caudal, and pectorals grayish, the other fins pale like the belly. 

Length 44 inches. 

We have but two examples of this species, the specimen described 
(No. 7722 L. S. Jr. Univ.) above from Funayado, in Kiusiu, the other 
in the U. S. National Museum, from the Kamo River, in Yamashiro, 
from the collection of the Imperial University. Dr. Ishikawa’s speci- 
mens, the types of the species, came from the Ahasi River, in Mimisaku. 

(Named for Dr. Franz Hilgendorf.) 


11. BIWIA Jordan and Fowler. 


Biwia JonpDAN and FowLer, new genus (zezera.). 


Body elongate, compressed, rather thick, and somewhat broad for- 
ward. Head small, and below, together with the interorbital region, 
broad and flattened; snout bluntly rounded and produced; eye rather 
large; mouth small, inferior, the broad suborbitals overlapping on 
each side; no barbels; teeth, 5—5; interorbital space more or less 
flattened. Inside of gill-opening with a deep notch below. Intestine 
short, Peritoneum silvery. Scales large, imbricated, cycloid and 
about 33; no scales on the breast. Origin of dorsal midway between 
tip of snout and base of last anal ray, the radii 7; anal short, the 
radii 6, and its origin behind tip of depressed dorsal; caudal emar- 
ginate; ventrals inserted about opposite the middle of the base of 
dorsal. Lateral line straight after the first 3 or 4 scales, and con- 
tinuous. This genus is close to Pseuwdorasbora, the latter differing 
principally in the deep notch inside the gill-opening below. Birwia 
differs also in the form of the mouth, which is small, inferior, and 
ensheathed on each side by the broad suborbitals. 

(Named for Lake Biwa.) 








> ee eee 














no. 134. JAPANESE CYPRINOID FISHES—JORDAN AND FOWLER. &39 





17. BIWIA ZEZERA (Ishikawa). 
ZEZERA. 

Pseudogobio zezera Isntkawa, Zool. Mag., VII, 1895, p. 127, with plate; Lake 
Biwa at Otsu, Maebara and Matsubara; Prel. Cat., 1897, p. 16; same locali- 
ties; also Zensho and Tsuyama River. 

Head 44; depth 4%; D. III, 7; A. IL], 6; scales 33 in the lateral 
line; 4+ scales between the origin of the dorsal and the lateral line, and 
5 between the latter and the middle of the belly; pharyngeal teeth not 
examined, but probably 5—5; width of head 14 in its length; snout 4 
in head; eye 3%; interorbital space 3; pectoral a little less than head; 
ventral 14. 

Body elongate, compressed, and somewhat broad forward. Head 
rather small, thick, and below, together with the inter-pectoral region, 
broad and flattened; snout very bluntly rounded and produced; eye 
moderate, high, anterior, and a little longer than snout; mouth small, 
inferior, the broad suborbitals overlapping on each side; lips very 
thin; no barbels; nostrils large, close together, on each side of the 
snout, and the internasal space much less than the interorbital space; 
top of head and interorbital space flattened, the latter much broader 
than the eye. Gill-openings moderate, inside and below with a deep 
notch, gill-rakers very small and weak; pseudobranchie small. _Intes- 
tine short. Peritoneum silvery. 

Scales large, cycloid, of more or less even size, and those on the 
sides imbricated; no scales on breast; no pectoral flap; no ventral flap. 

Origin of dorsal about midway between tip of snout and base of last 
anal ray; the anterior rays the highest; the base of the fin about 14 
in the head; the length of the fin, when depressed, 34 in body with- 
out caudal, and the margin of the fin convex; anal beginning well 
behind tip of depressed dorsal, or about midway between the origin 
of the ventral and the base of caudal, the anterior rays the longest, 
the base of the fin short, and when depressed, the tip of the fin 
reaches two-thirds the distance to base of caudal; caudal emarginate; 
pectorals with the outer rudimentary ray enlarged and stiffened and 
reaching three-fourths of the distance to ventrals; ventrals inserted 
about opposite the middle of base of dorsal, or a little nearer the base 
of caudal than tip of snout, and reaching three-fourths of the distance 
to origin of anal. Caudal peduncle compressed, its least depth 2 in 
head. Lateral line almost straight, only slightly decurved upon the 
first three or four scales of 1ts course. 

Color in alcohol, brown, darker above, the lower surface pale or 
silvery; top of head and snout brownish; edge of each scale dark 
brown, so that a well-defined reticulated color pattern is present; fins 
all more or less grayish, the dorsal and caudal with some dark brown 
mottlings or blotches; a series of round dark blotches along the sides. 
Length, 2; inches. 
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This description from an example from the Yodo River at Osaka, 
the only locality where the species was obtained by us. We do not 
hesitate to identify these specimens with Ishikawa’s /seudogobio zezera, 
as the characters in the main agree. However, he does not mention a 
notch inside the gill opening, a character alsoshared with Pseudorasbora. 

The original description is as follows: 

Head a little less than 5; depth 5; D. I, 8; A. I, 7; seales 38 in 
the lateral line, transversely 44 above and 3$ below; pharyngeal teeth 
5—5; eye 34 in head; snout with the front end abruptly turned down, 
forming a rounded angle with the upper side; eye large; mouth infe- 
rior, horseshoe shaped, very small; barbels none; lower jaw with 
pendant, lateral lips; pharyngeal teeth arranged in two groups of 
3and 2. Origin of dorsal fin much nearer to end of snout than base 
of caudal. General color, shining, yellowish ocher, below silvery; a 
series of round, blackish blotches along lateral line; a similar blotch 
sometimes present on the occiput, and also along the dorsum; 3 to 4 
series of small black spots on the dorsal and the ventrals. Otsu, Mae- 
bara, and Matsubara, Lake Biwa (Ishikawa). 


12. PSEUDORASBORA Bleeker. 


Pseudorasbora BureKer, Act. Soc. Indo-Neerl. Japan, VI, 1860, p. 97 (parva). 


Body elongate. Head pointed, compressed; snout bluntly pointed; 


eye rather large; mouth terminal above, oblique, the mandible pro- 
jecting, and the maxillary not reaching nostril; no barbels; teeth 5—5; 
interorbital space broad and flat. Inside of gill opening with a notch 
below. Intestine short. Peritoneum silvery. Scales large, cycloid, 
and about 38; breast scaled. Origin of dorsal nearer tip of snout 
than base of caudal; origin of anal begins below tip of depressed dor- 
sal; caudal emarginate; ventrals inserted below origin of dorsal. 
Lateral line slightly decurved and continuous. Breeding males with 
the snout and sides of the head with horny tubercles. 

Small fishes of Japan and China. 

(yevddns, false; rashora, a related genus. ) 


18. PSEUDORASBORA PARVA (Schlegel). 


MOROKO: HAYA. 


Leuciscus parvus ScHLEGEL, Fauna Japonica, Poiss., 1846, p..215, pl. cu, fig. 3; 
streams about Nagasaki. 

Pseudorasbora parva Kner, Novara Fische, 1867, p. 355, pl. xv1, fig. 2; Shanghai 
(called Opsarus parvus on plate).—Gitnruer, Cat. Fish., VII, 1868, p. 186; 
Japan, Chi Kiang, China.—Isuixawa, Zool. Mag., VII, 1875, p. 128; Otsu, 
Maebara, Matsubara; Prel. Cat., 1897, ‘p. 14; same localities, also Yodo 
River, Yoga Lake, Shima and Zensho.—Jorpan and Snyper, Proc. U. §S. 
Nat. Mus., XXIII, 1900, p. 344; Karasaki, Lake Biwa; Annot. Zool. Jap., 
ITI, 1901, p. 48; Lake Biwa. 

Leuciscus pusillus ScHLEGEL, Fauna Japonica, Poiss., p. 216, pl. cu, fig. 4; near 
Nagasaki. 
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Head 44; depth 4; D. IIT, 7; A. II, 6; P. 1, 13; V. 8; scales 38 in 
the lateral line; 5 scales between origin of dorsal and lateral line, 
and 5 between the latter and the middle of the belly; pharyngeal 
teeth 5—5; width of head 1% in its length; snout 34 in head; eye 3%; 
interorbital space a little less than half the head; pectoral 14; ven- 
tral 14. 

Body elongate and compressed. Head pointed (compressed), the 
upper and the lower surface and the sides more or less flattened; snout 
hluntly pointed; eye rather large, anterior; mouth obliquely vertical 
and projecting in front the maxillary protractile, and not reaching 
front of nostril; no barbels; pharyngeal teeth rather small and hooked; 
nostrils close together in front of the eye above; interorbital space 
broad, nearly flat. Gill-openings moderate, lateral; gill-rakers merely 
fleshy rudiments; pseudobranchie developed. Intestine short and 
with few turns. Peritoneum silvery. 

Scales rather large, of more or less even size, and cycloid; pectorals 
with a narrow, fleshy flap; ventral flap moderate, pointed. 

Origin of dorsal anterior, nearer tip of snout than base of caudal, 
the anterior rays the highest, the base of the fin 14 in head, and the 
margin of the fin slightly convex; origin of anal much nearer tip of 
pectoral than base of caudal, small and similar to dorsal in shape; 
‘audal emarginate, the lobes roundly pointed; pectorals reach about 
two-thirds the distance to ventrals; ventrals inserted below the origin 
of the dorsal and reaching two-thirds the distance to origin of anal. 
Caudal peduncle rather long; compressed, and a trifle more than the 
space between origins of pectoral and ventral. Lateral line almost 
straight, or only very slightly decurved, and continuous. 

Color in alcohol, very dark grayish brown or black above, the sides 


and lower surface more or less silvery, each scale with a brown spot; 
sides with a pale, slaty gray lateral band, most distinct posteriorly; 
all the fins grayish brown or black, and more or less indistinctly 
spotted or speckled with darker. 
In life the adult is golden yellow, the male with nuptial tubercles. 
Length, 3,5 inches. 


Here described from an example from Tsuchiura, near Tokyo. 
This very abundant minnow is represented in our collections by very 
many series of specimens from Tsuchiura, near Nagoya in Owari, 
Lake Yogo near Nakanogo in Mino, Lake Biwa at Matsubara, the 
Iwai River at Ichinoseki, the Chikugo River at Kurume, the Yodo 
River at Osaka, and several examples from the collection of K. Otaki, 
from Karasaki on Lake Biwa. 

(parvus, small). 
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18. OTAKIA Jordan and Snyder. 
Otakia JorDAN and Snyper, Proc. U. 8. Nat. Mus., 1900, p. 345 (rashorina). 


Body elongate; head elongate, eye large, anterior; mouth very 
oblique, lower jaw included, the maxillary protractile, and not reach- 
ing eye; no barbels; teeth 5, 2—2, 5, slender, hooked, and with a 
scarcely discernable grinding surface in two rows. Gill-rakers on 
first arch slender, pointed; pseudobranchie present. Air-bladder 
large, with a median constriction. Alimentary canal short. Perito- 
neum silvery. Dorsal inserted a little in advance of ventrals, of 8 
developed rays, the anterior rays weak, and the edge of the fin con- 
save; anal of similar shape, with 7 rays; caudal deeply notched, the 
tips pointed. Lateral line straight after the first 4 or 5 scales, where 
it is slightly decurved, and then continuous. 

Color, light, with a silvery, lateral band. 

Species of small size. 

(Named for Keinosuke Otaki, a former student of the senior author; 
now professor in the Imperial Military Academy at Tokyo.) 


19. OTAKIA RASBORINA Jordan and Snyder. 


Otakia rasborina JoRDAN and Snyper, Proc. U. 8. Nat. Mus., 1900, p. 345, pl. rx, 
fig. 3; Lake Biwa. 

Head 4; depth 44; D. 8; A. 7; scales 40 in a lateral series, 10 in a 
transverse series above ventral, and 17 between insertion of dorsal 
and occiput; eye 4+ in head; snout 34; interorbital space 34; height of 
D. 5} in body; anal 74; caudal 33; pectoral 6; ventral 6%. 


FiG. 6.—OTAKIA RASBORINA. 


Body elongate, its depth about twice that of caudal peduncle. Head 
elongate; eye large, nearer tip of snout than posterior edge of opercle, 
a distance equal to half its diameter; mouth very oblique, the lower 
jaw included, the maxillary protractile, and not extending posteriorly 
to the edge of the orbit; no barbels, teeth slender, hooked and with a 
scarcely discernible grinding surface in two rows. Gill-rakers on first 
arch slender, !ong, pointed, and about 16 in number; pseudobranchiz 
present. Air-bladder large, with a median constriction. Alimentary 
canal short. Peritoneum silvery. 

Scales large. 
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Dorsal inserted a little anterior to the ventrals, the anterior rays 
weak; 8 developed rays, the first the longest and preceded by a shorter, 
slender, closely-adnate, simple ray, the other rays gradually shorter, 
and the edge of the fin concave, giving a somewhat falcate appearance 
when depressed; anal similar in shape to dorsal, the first developed 
ray preceded by a weaker, simpler, adnate ray, the second ray the 
longest and the others shorter; caudal deeply notched, the tips pointed; 
pectorals obtusely pointed; ventrals not reaching vent. Depth of 
caudal peduncle about 2 in depth of body. Lateral line extending 
along middle of body and caudal peduncle and straight, with the excep- 
tion of a slight upper curve of the anterior 4 or 5 scales. 

Color light; a silver lateral band, and a faint dark spot at base of 
caudal; a narrow, dark, medium dorsal band extending from head to 
base of caudal; upper parts with minute dots, especially upon the 
edges of the scales; dorsal fin a little dusky, the others without color. 

Our specimen, probably young, 73 mm. (about 2 inches) long. 
Karasaki, Lake Biwa (Coll. K. Otaki) No. 49401 U.S.N.M. 

The above description is from Jordan and Snyder. No specimens 
were taken by Jordan and Snyder in 1900. 

(Name, a diminutive of Rasbora, a related genus. Rasbora is the 
Hindu name of PRashora rashora.) 


14. TRIBOLODON Sauvage. 
Tribolodon SauvaGe, Bull. Soc, Philom. Paris, 1883, p. 16 (punctatus). 


Barbels none; mouth small; suborbitals not dilated; pharyngeal 
teeth 5—2, recurved and hooked. Pseudobranchie present. Peri- 
toneum sprinkled with black points. Scales small. Dorsal with at 
least 9 divided rays, short and opposite the ventrals; anal short. 
Scales small; lateral line decurved and low, but terminating at middle 
of caudal. 

Of the group Danionina. (Sauvage.) 

(rpifora, harrow; odovs, tooth.) 


20. TRIBOLODON PUNCTATUS Sauvage. 


Tribolodon punctatum SavuvaGce, Bull. Soc. Philom. Paris, 1883, p. 6; Lake 
Biwa. 

Head 54 in total; depth 64 in total; D. 9; A. 10; scales 75 in the 
lateral line. Body elongate; snout much longer than the eye, whose 
diameter is 34 in head; interorbital space very much larger than eye. 
Dorsal midway between tip of snout and origin of caudal and a little 
in advance of the ventrals; caudal emarginate. Top of head black; 
small black points upon the scales; a bluish band along the back; 
extremity of dorsal black; ventrals yellow. Length 95 mm. (about 
3% inches). Lake Biwa (Sauvage). 

This species was not taken by Jordan and Snyder. 
(punctatus, spotted. ) 
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18. LEUCISCUS Cuvier. 


Leuciscus (Klein) Cuvier, Régne Animal, Ist ed. 1817, p. 194 (dobula, rutilus, 
leuciscus, alburnus, and phoxinus), leuciscus, the natural type. 

Dobula Rarinesque, Ich. Oh., 1820, p. 45. (No type mentioned; dobula 
understood. ) 

Leuciscus RAFINESQUE, Ich. Oh., 1820, p. 45. (No type mentioned; Jleuciscus 
understood. ) 

Leuciscus AGassiz, Mém. Soc. Sci. Nat. Neufchatel, 1835, p. 38 (leuciseus), (not 
Leuciscus Heckel, and of Giinther, which is Rutilus of Rafinesque, the type 
being rutilus). 

Squalius BoNAPARTE, Fauna Italica, 1837, p. 6 (tyberinus). 

Leuciscus BoNAPARTE, Fauna Italica, 1837, p. 6 (argenteus-leuciscus). 

Telestes BONAPARTE, Fauna Italica, 1837, p. 6 (muticellus). 

Cephalus Bonaparte, Catol. Metod., 1846, p. 39 (cephalus; no diagnosis). 

Microlepis Bonaparte, Catol. Metod., 1846, p. 39 (turskyi; no diagnosis). 

Richardsonius Grrarp, Proc. Ac. Nat. Sci. Phila., 1856, p. 201 (halteatus). 

Tigoma GrrarD, Proc. Ac. Nat. Sci. Phila., 1856, p. 205 (pulchella). 

Cheonda Grrarp, Proc. Ac. Sci. Phila., 1856, p. 207 (cooperi). 

Siboma GrrarD, Proc. Ac. Sci. Phila., 1856, p. 208 (crassicauda). 

Clinostomus GrRARD, Proc. Ac. Sci. Phila., 1856, p. 211 (elongatus). 

Protoporus Corr, Hayden’s Geol. Surv. Montana for 1871, 1872, p. 473 
(domninus). 


Body oblong, compressed or robust. Head moderate; mouth usually 
large and terminal; lips normal; no barbels; teeth 5, 2—2, 4, usually 
5, 2—2, 5 in the European types, hooked and with rather narrow grind- 
ing surface or none. Intestine short. Scales moderate or small. 
Dorsal posterior, usually behind ventrals; anal basis short or more 
or less elongate; caudal emarginate. Lateral line decurved, complete 
or variously imperfect. Size generally large, some species very 
small. A very large group, one of the largest current genera in 
ichthyology, represented by numerous species in the rivers of Europe, 
Asia, and North America. 

The Japanese species belong to the typical subgenus, Leueiscus, 

(Aevkos, white.) 

a Caudal peduncle not very stout, its least depth not two-thirds the head; scales not 


closely imbricated; dorsal usually inserted behind ventrals. 
b Seales large, 35 to 45. 


PIRES BO ois kasi 0c cvesednsdedavdsnstoiaduiandweecweeunan japonicus, 21. 
GENO go ick cache dois dv icccenetancckadeusdceneesecece ee cerulescens, 22 
bb Seales small, 60 to 100. 
d Seales 60 to 66. 
e Snout 33 in head. Sides nearly plain silvery.......... -phalacrocorax, 23. 
ie CE WE OD DW io nee ccun dcsduanguansbacce atasacneleene .--hakuensis, 24. 
Ce TOO OO oa wikcknss cediccauddeccswsixeswnncesesene taczanowskii, 25. 


aa Caudal peduncle very deep and compressed, its least depth nearly equal to the 

depth of head. Dorsal inserted behind ventrals, much nearer base of caudal 

than tip of snout; scales loosely imbricated, 63 to 72; sides of body mottled 
with darker scales. 

f Snout 3% in head: teeth 2, 5—4, 2 ......... sbvsebécondeeleaee jouyi, 26. 





NO. 1 


the 
wh 
bit: 
tha 
ate 
anc 
La 


Bin 


anc 


lin 
wh 
int 
eyt 
bas 
La 
the 
m1 


62 
lin 
5 
or 


pr 
co 
ey 
sli 


tee 

















no. 1334. JAPANESE CYPRINOID FISHES—JORDAN AND FOWLER. 845 











21. LEUCISCUS JAPONICUS (Sauvage). 


Squalius japonicus SauvaGE, Bull. Soc. Philom., Paris., 1883, p. 4; Lake Biwa. 


Head 4% in total; depth 54 in total, D. 9; A. 8; V. 8; scales 38 in 
the lateral line; pharyngeal teeth 5—3. Snout slightly more than eye, 
which is 34 in head; no pores on snout; suborbitals narrow; interor- 
bital space flat, more than eye. Dorsal inserted nearer tip of snout 
than caudal peduncle, and somewhat behind ventrals; caudal emargin- 
ate. Lateral line straight. Color silvery; black points upon back 
and upon each scale of lateral line. Length 85 mm. (about 3,5; inches). 
Lake Biwa. (Sauvage.) 

This species has been observed only in the collection sent from Lake 
Biwa to Dr. Sauvage by Dr. Steenacker. It was not seen by Jordan 
and Snyder. 


22. LEUCISCUS CA®RULESCENS (Sauvage). 


Squalius cxrulescens SauvaGE, Bull. Soc. Philom., Paris, 1883, p. 3; Lake Biwa. 


Head 5} in total; depth 54 in total; D.9; A. 8; scales 45 in the lateral 
line; pharyngeal teeth 5—2. Snout somewhat shorter than the eye, 
which is 4 in head; a few pores upon the snout; suborbitals narrow; 
interorbital space convex, and somewhat more than the diameter of the 
eye. Dorsal inserted somewhat nearer the extremity of snout than 
base of caudal, and somewhat behind the ventrals; caudal emarginate. 
Lateral line straight. Color silvery, clouded upon the back, and upor 
the top of the head; a bluish band along the lateral line. Length 120 
mm. (about 4 4} inches). Lake Biwa. (Sauvage.) 

This species is known only from the description of Dr. Sauvage. 

(exerulescens, Wluish). 


23. LEUCISCUS PHALACROCORAX Jordan and Fowler, new species. 


Head 3§; depth 43; D. III, 7; A. III, 8; P. 17; V. 9; scales about 
62 in the lateral line; 12 scales between origin of dorsal and lateral 
line, and 12 between latter and middle of belly; pharyngeal teeth 2, 
5—4, 3; width of head 2 in its length; snout 34 in head; eye 44; inter- 
orbital space 3; pectoral about 14; ventral 14. 

Body elongate and compressed. Head elongate, pointed, com- 
pressed, the sides somewhat flattened, and the upper profile slightly 
convex; snout rather long; pointed and slightly convex and produced; 
eye small, anterior, and 14 in snout; mouth nearly horizontal, only 
slightly inclined, the maxillary protractile, and reaching posteriorly 
to the anterior margin of the eye; lips fleshy, not dilated; pharyngeal 
teeth with narrow grinding surface, scarcely hooked; nostrils close 
together on the snout above and nearer the eye than tip of snout; 
interorbital space and top of head convex. Gill-openings large; gill- 
rakers short, and firm; pseudobranchie present. Intestine short. 
Peritoneum black. 
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Seales, cycloid, rather large, more or less even, and not imbricated; 
no pectoral flap; a small ventral flap. 

Origin of dorsal midway between tip of snout and base of caudal, 
the first developed ray the highest, reaching beyond the others to the 
origin of the anal when depressed, the base of fin 1% in its height, and 
its upper edge nearly straight; origin of anal a little nearer tip of 
pectoral than base of caudal, the first developed ray the highest, reach- 
ing beyond the others when the fin is depressed, and its base 1} in 
its height, and its margin nearly straight; caudal deeply emarginate; 
pectoral reaching a trifle over two-thirds the distance to origin of ven- 
tral; ventral seven-ninths the distance to origin of anal. Caudal 
peduncle rather long, compressed, and its least depth 24 in head. Lat- 
eral line slightly decurved, and continuous. 


Fie. 7.—LEUCISCUS PHALACROCORAX. 





Color in alcohol dark slaty brown, whitish or silvery beneath; dorsal 
and caudal brownish, pectorals also tinted with brown, all the other 
fins pale; a dark blotch along gill-opening above base of pectoral. 

Length, 5% inches. 

Type No. 7723, Ichthyological Collections, Leland Stanford Junior 
University Museum. Locality Tana River at Tachikawa. 

Cotypes 50784, United States National Museum. 

Of this species we have a number of specimens from the Tana River 
at Tachikawa, Koshyu (Imperial Museum), .and the Kinu River in 
Utsunomiya. The specimens from the Tana River were obtained by 
us, through the efforts of trained cormorants, procured by Dr. Mit- 
sukuri, Dr. Watase, and Dr. lijima. 

(phalacrocorax, ** bald raven,” the cormorant.) 


24. LEUCISCUS HAKUENSIS Giinther. 
UGUI; AKAHARA (RED BELLY). 


Leuciscus hakuensis GéNtTHER, Shore Fishes Challenger, 1880, p. 72, pl. xxx1, fig. 
B; Lake Hakone (misprinted ‘*‘ Hakow’’).—Srempacaner, Ichth. Beitr. 
1881, p. 15; Japan.—Jorpan and Snyper, Check List, 1901, p. 48; Yokohama. 

Squalius hakuensis Savvace, Bull. Soc. Philom., 1883, p. 4; Lake Biwa. 

Leuciscus hakonensis Isnixkawa, Zool. Mag., Tokyo, 1895, p. 129; Otsu on Lake 
Biwa. 
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Head 44; depth 4; ‘D. Ul, 7 1; As THE, 4; FP. 18; V.8 8; scales 74 in 
lateral line; 14 scales between the origin of dorsal and lateral line, and 
14 between the latter and middle of belly; phar; yngeal teeth, 4, 2—2, 5; 
width of head about 14, or a little less than 2 in its length; snout 34 in 
head; eye 54; interorbital space 3; pectoral 14; ventral 14. 

Body elongate and compressed, Head elongate, pointed, and com- 
pressed, the sides flattened, and the upper profile almost straight to 
tip of snout; snout rather pointed, somewhat broad and very slightly 
produced; eye small, anterior, 14 in snout; mouth moderate, the max- 
illary protractile, reaching posteriorly almost to the anterior margin of 
the eye, and not very oblique; lips fleshy, not dilated; pharyngeal teeth 
with grinding surface, not hooked; nostrils close together on the sides 
of the snout, and about half an eye diameter distant from the eye; 
interorbital space and the top of the head slightly convex. Gill-open- 
ings rather large; gill-rakers rather short and pointed, 4+ 9; pseudo- 
branchie present. Intestine short. Peritoneum pale gray. 

Scales cycloid, moderately small and of rather even size; no pectoral 
flap; ventral with a small fleshy flap. 

Origin of dorsal midway between tip of snout and base of caudal, 
pointe 1d, the first developed ray the highest, reaching beyond the others 
to origin of anal, when depressed, its base 1 in its height, and its 
upper edge nearly straight; anal inserted midway between tip of pec- 
toral and base of caudal, the first developed ray the highest reaching 
hevond the others when the fin is depressed, the base of the fin is 14 
in its height and its margin straight; caudal deeply emarginate, the 
lobes pointed. 

Pectoral two-thirds the distance to ventrals; ventrals inserted a 
little nearer the origin of the anal than that of the pectoral, and a 
trifle over three-fifths the distance to the former. Caudal peduncle 
| rather long, its least depth 24 in the head. Lateral line slightly de- 
curved and continuous. 

Color in alcohol dark brown, slightly olivaceous above and pale 
helow; inside of gill-openings above dark; ventrals and anal pale or 
whitish; dorsal and caudal brown, the edges of the tin darker; pectoral 
grayish-brown. 

Length, 13} inches. 

This description from an adult female from lake Jusan in Omori. 

This is the most abundant species of Cyprinidzx in Japan, reaching 
a large size and often entering the sea. It ranges far to the north- 
ward, farther than any other of the Cyprinidx except Leuciscus tac- 
zunowskii. Our many specimens are from Lake Jusan in Omori 
(collection Sotaro Saito), Kawajiri in Rikuchu (collection Mitonobu 
Irako), Kitakami R., Katase River near Enoshima, Matsushima Bay in 
Rikuzen, Same in Rikuoku (in salt water), Aomori in Rikuoku, Kita- 
kami River in Morioka, Sendai, Niigata in Echigo, Iwai River in Ichi- 
noseki, Tsuruga in Echizen, Kinu River at Utsonomiya, Hakodate, 
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Otaru, Lake Biwa at Karasaki, Noyshiro (collection K. Otaki), Hir- 
oshima, a lake near Oide (collection Jouy), and Yokohama (collection 
Jouy). The species freely enters salt water. 

(Name from Lake Hakone on the mountain between Izu and Sagami.) 


25. LEUCISCUS TACZANOWSKII Steindachner. 
KUKI. 
Leuciscus taczanowskii SrernpACHNER, Ichth. Beitr., X, 1881, p. 16; Sea of Japan. 
(Pectoral 14 in head, misprinted ‘‘34.’’) 

Head 4; depth 4%; D. II, 7; A. III, 8; P. 17; V. 10; scales 93 in the 
lateral line (17 scales between the origin of dorsal and lateral line) and 
14 between the latter and middle of belly; pharyngeal teeth 5, 2—2, 4; 
width of head 24 in its length; snout 34 in head; eye 5% in head; inter- 
orbital space a little over 3; pectoral 14; ventral 2. 

Body elongate and compressed. Head elongate, pointed, com- 
pressed, and the sides flattened; upper profile of head almost straight 
to tip of snout; snout long, rather blunt and scarcely projecting beyond 
the mandible; eye small, anterior, 1? in snout; mouth moderate, the 
maxillary protractile, not reaching posteriorly as far as the eye, and 
not very oblique; lips fleshy, not dilated; pharyngeal teeth with grind- 
ing surface, slightly hooked; nostrils close together on the upper sides 
of the snout, and much nearer the anterior edge of eye than tipof the 
latter; interorbital space and top of the head rather broad and slightly 
convex. Gill-openings large; gill-rakers short, 4+ 10; pseudobran- 
chie present. Intestine witha single convolution; peritoneum silvery. 

Scales very small, cycloid, and of more or less even size; no pectoral 
flap; a small ventral flap. 

Origin of dorsal nearer base of caudal than tip of snout, the first 
developed ray the highest reaching beyond the others to the origin of 
the anal when depressed, the base of the fin 1% in its height and its 
margin nearly straight; anal inserted midway between tip of pectoral 
and base of caudal, the first developed ray the highest reaching beyond 
the others when depressed, the base of the fin 1} in its height, and its 
margin nearly straight; caudal deeply emarginate, the lobes pointed. 
Pectoral reaches about two-thirds the distance to ventral; ventral 
inserted slightly before the origin of the dorsal, and reaches two-thirds 
the distance to anal. Caudal peduncle long, its least depth 2% in head. 
Lateral line slightly decurved, and continuous. 

Color in alcohol dark brown, slightly olivaceous above, the lower 
surface of the body pale or whitish; dorsal, caudal, and pectorals 
grayish or brownish black, the other fins pale. 

Length, 102 inches. 

Fresh waters of Japan. We have a number of examples of this 
species from Lake Jusan, in Aomori, Noyshiro (collection, K. Otaki), 
and Junsaburogata (Nishitsu River), in Aomori (collection, S. Saito). 

Its distribution is probably mainly northern. 

(Named for Professor Taczanowsky, its discoverer.) 
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26. LEUCISCUS JOUYI Jordan and Snyder. 


Leuciscus jouyi JorvpAN and Snyper, Proc. U. 8. Nat. Mus., 1901; Sasuna, island 


of Tsushima, Straits of Korea. 

Head, 4; depth, 3%; D. III, 7; A. III, 7; P., 16; V., 9; scales, 68 
in the lateral line; about 18 scales between origin of dorsal and lateral 
line, and about 16 between the latter and middle of belly; pharyngeal 
teeth, 2, 5—-4, 2; width of head, about 14 in its length; snout, 3% in 
head; eye,a little over 4; interorbital space, 24; pectoral, nearly 14; 
ventral, 14. 

Body elongate, rather deep, and compressed. Head small, pointed, 
depressed, and its width equal to its depth; snout pointed, rounded, 
and slightly produced; eye moderate, anterior, about 14 in snout; 
mouth slightly oblique, the maxillary protractile, and reaching poste- 
riorly to anterior edge of eye; lips somewhat fleshy, not dilated; 
several pharyngeal teeth of the outer row with narrow grinding sur- 
face, and others slightly curved; nostrils close together on sides of 
snout, nearer front of eye than tip of snout; interorbital space and top 
of head broad and slightly convex. Gill-openings large; gill-rakers 
short and pointed, 2+6; pseudobranchie present. Intestine short. 
Peritoneum silvery. 

Seales large, cycloid, and of rather even size; no pectoral or ventral 
flap. 

Origin of dorsal much nearer the base of the caudal than tip of 
snout, and when depressed it reaches within a short distance of the 
hase of the last anal ray; origin of anal about midway between tip of 
pectoral and base of caudal; caudal broad and deep, emarginate and 
the lobes rounded; pectoral about three-fifths to ventral; ventral 
inserted well before the dorsal, and much nearer the tip of pectoral 
than origin of anal. Caudal peduncle very deep and compressed, 
the least depth about equal to the depth of the head. Lateral line 
slightly decurved and continuous. 

Color in alcohol brown, a little darker above and somewhat paler 
beneath, the sides mottled with scales darker than the others. 

Length, 5,5 inches. 

This description from one of the cotypes, No. 6376, Ichthyological 
Collections Leland Stanford Junior University Museum. Locality, 
Sasuna, island of Tsushima. 

Of this species we have a number of specimens from Sasuna, island 
of Tsushima (coty pes), and we refer to it others from Kaminutani River 
near Lake Biwa, province of Omi. 

Most of our examples have a dark median band running along the 
back from the occiput to dorsal and then continued behind the fin to 

saudal. Some are also more or less finely mottled with brown and 
have pores about the head. 
(Named for its discoverer, Pierre Louis Jouy.) 
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16. PHOXINUS (Rafinesque) Agassiz. 


Phoxinus RAFiNnEsqueE, Ich. Ohiensis, 1820, p. 15 (no species mentioned; phoxinus 
understood) . 

Phoxinus AGassiz, Mém. Soc. Sci. Nat. Neufchatel, 1835, p. 37 (phowinus). 

Hemitremia Corr, Proc. Amer. Phil. Soc., 1870, p. 462 (vittata). 

[otichthys JonvAN and EverMany, Fish. N. M. Amer., I, 1898, p. 243 (phlegethontis). 


This genus contains small, brightly colored minnows of America, 
Europe, and Asia, differing from Leuciseus only in the incomplete lat- 
eral line. The scales are usually small, and the fins of the breeding 
males bright red in the spring. 

(¢o&os, tapering). 


27. PHOXINUS STEINDACHNERI Sauvage. 
ABURAMUTSU (FAT CHUB). 
Phoxinus steindachneri SauvaGe, Bull. Soe. Philom., Paris, 1883, p. 5; Lake Biwa. 


Head 54 in total; depth 6% in total; D. 9; A. 9; scales 80 in the 
Jateral line. Snout longer than eye, which is 44 in head; interorbital 
space greater than eve. Dorsal beginning at an equal distance from 
‘audal peduncle and center of eye; caudal emarginate, yellowish, with 
numerous clouded black points; a blackish band from eye to caudal; 
dorsal and caudal dark; top of head and tip of snout black. 

Length 170 mm. (about 644 inches). Lake Biwa. (Sauvage.) 

This species is known solely from the account given by Dr. Sauvage. 

(Named for Dr. Franz Steindachner.) 


17. ZACCO Jordan and Evermann. 


Zacco JORDAN and EvERMANN, Fishes of Formosa, Proc. U. 8. Nat. Mus., XX V, 
1902, p. 322 (platypus). 


Body moderately elongate and compressed; head compressed; snout 
conical, pointed; eyes moderate; mouth oblique, not notched; no 
barbels; teeth 5 or 4, 4, and 2 or 1—1, or 2, 4 and 4 or 5; interorbital 
space convex. Intestine short. Peritoneum black. Scales cycloid, 
narrowly imbricated, and 40 to 60 in the lateral line. Dorsal nearer 
tip of snout than base of caudal, or midway between, and its developed 
rays 7; anal inserted below, or a trifle before tip of depressed dorsal; 
its basis long, and composed of 9 or 10 developed rays; caudal emargi- 
nate; pectorals sometimes reaching ventrals; ventrals inserted a little 
before or below the origin of dorsal. Lateral line continuous and 
decurved. Breeding males have the head, the lower surface of the 
caudal peduncle, and the anal fin furnished with horny tubercles, 
not as numerous as those in Opsariichthys, and larger in proportion, 





th 
lin 
tee 
31 


sli 
an 
eq 











no. 1334. JAPANESE CYPRINOID FISHES—JORDAN AND FOWLER. 851 





The anal fin also has the developed rays elongated and with adipose 
expansions. 

(Zako, a Japanese name for river minnows, notably for Achelogna- 
thus lanceolata.) 


a Seales about 43; teeth in inner row 2—2; sides with broad, dark cross bars. 





platypus, 28. 
aa Scales about 52, teeth in inner row mostly 1—1; a dark lateral band most distinct 


MEE KR cba Spire ups cino enn ehciag tar eaheaddns dehsecaten eae temmincki, 29. 
aaa Scales about 60; a dark longitudinal stripe most distinct posteriorly. 
b Maxillary not extending to opposite pupil, teeth 4, 4, 1—1, 4, 4...-.: sieboldi, 30. 


28. ZACCO PLATYPUS (Schlegel). 
HAE (MINNOW); OIKAWA. 


Leuciscus platypus SCHLEGEL, Fauna Japonica, Poiss., 1840, p. 207, pl. c1, fig. 1; 
streams of Nagasaki. 

Opsariichthys platypus Ganxtuer, Cat. Fish, VII, 1868, p. 296; Japan and For- 
mosa.—SauvaGe, Bull. Soc. Phil., 1883, p. 8; Lake Biwa.—Isaixawa, Zool. 
Mag., 1895, p. 121; Hikone, Matsubara on Lake Biwa; Prel. Cat., 1897, 
p.11; Tega Lake in Shimosa, Fukiage, Tokyo, Chi R. in Musashi, Chichibu, 
Suwa Lake, Ise, Kishin, Lake Biwa, Zensho, Kyoto, Tsuyama R. 

Barilius platypus JORDAN and Snyper, Proc. U. 8. Nat. Mus., X XII, 1900, p. 344, 
Lake Biwa; Coll. K. Otaki; Check List Fishes of Japan, III, 1901, p. 47; Lake 
Biwa. 

Leuciscus macropus ScHLeGEL, Fauna Japanica, Poiss., p. 209, pl. ct, fig. 2; 
Nagasaki. 

Leuciscus minor SCHLEGEL, Fauna Japanica, Poiss, p. 210, pl. ct, fig. 3; Nagasaki. 


Head 4; depth 34; D. III, 7; A. ILI, 9; P. 13; V. 10; seales 43 in 
the lateral line; 8 scales between the origin of the dorsal and lateral 
line, and 5 scales between the latter and middle of belly; pharyngeal 
teeth 5, 4, 2—2, 4, 4; width of head 1% in length; snout a little over 
3 in head; eye 44; interorbital space 23; pectoral 1; ventral 14. 

Body elongate, compressed. Head moderate, compressed; snout 
slightly conical, pointed and not projecting; eye rather small, anterior 
and superior; mouth very oblique; the jaws rather thin and about 
equal; maxillary protractile, and not extending to the anterior margin 
of eye, but a trifle beyond the nostrils; no barbels; pharyngeal teeth 
without grinding surface, and slightly hooked; nostrils close together 
on the sides of the snout and nearer the eye than the tip of the former; 
interorbital space and top of head rather broad and convex. Gill- 
rakers short and pointed; pseudobranchie present. Intestine short 
and with few turns. Peritoneum black. 

Scales rather large. and somewhat narrowly imbricated upon the 
sides; pectorals with a small, fleshy flap; ventrals with a small, scaly 
flap. Origin of the dorsal much nearer the tip of the snout than the 
base of caudal, when depressed reaching beyond the origin of anal, 
and the base of the fin a little more than half the head; anal inserted 
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a little nearer base of caudal than the origin of pectoral, and the base 
of the fin equal to three-fourths the length of the head; caudal deeply 
emarginate and the lobes sharply pointed; pectorals long, reaching 
the origin of the ventrals; ventrals inserted below the origin of the 
dorsal #nd reach to the origin-of the anal. Caudal peduncle about as 
long as the ventrals, and its least depth about half their length. Lat- 
eral line strongly decurved and continuous to base of caudal. 

Color in alcohol, dark bluish black above, the lower surface of the 
body silvery, and the sides with about 12 lead-blue cross-bands much 
broader than the spaces between; dorsal grayish with black streaks 
between each pair of rays and in the middle of the fin; caudal grayish, 
the other fins whitish with the anal tinged with grayish; sides of the 
head more or less grayish black. In life steel blue, the male with 
crimson fins. 

Length, 54% inches. 

This description from an adult breeding male taken at Tsuchiura, 
where we found it abundant and highly colored. 

One of the most abundant of Japanese Cyprinide. It is represented 
in our collections by very numerous specimens from Tsuchiura, the 
Kinu River at Utsonomiya, the Yodo River at Osaka, the Chikugo 
River at Kurume, the Yabe River at Funayado; abundant in the clear 
water and very brilliant, Nagoya in Owari, Tana River at Tachikawa 
(caught by tame cormorants), Kawatana near Nagasaki, and Lake 
Biwa at Matsubara. 

Breeding males are provided with numerous large and hard, horny 
tubercles. They have the anal fin enormously developed, so that it 
extends beyond the base of the caudal, and it is also sometimes fur- 
nished with tubercles like those found upon the head. The colors of 
these males are also much brighter than others in which the coloration 
is more silvery. Young specimens are silvery and with distinct gray- 
ish or pale brownish lateral bands posteriorly. 

(zAatus, broad; zovs, foot.) 


29. ZACCO TEMMINCKII (Schlegel). 
KAWAMUTSU (RIVER CHUB). 


Leuciscus temminckii ScHLEGEL, Fauna Japonica, Poiss., 1846, p. 210, pl. ct, fig., 4; 
Nagasaki. 

Opsariichthys temminckii Gitnrner, Cat. Fish, VII, 1868, p. 295, from cne of 
Schlegel’s types.—SavuvaGe, Bull. Soc. Philom, 1883, p. 5; Lake Biwa.— 
IsHikawa, Zool. Mag., 1895, p. 121; Hikone, Matsubara, Otsu; Zool. Mag., 
VII, 1895, p. 121; Hikone, Matsubara on Lake Biwa. 

Barilius temmincki Jorpan and Snyper, Check-list Fishes Japan, 1901, p. 47; 
Lake Biwa.—Isnixawa, Prel. Cat., 1897, p. 11; Ise, Zensho, Kishin, Mat- 
subara on Lake Biwa. 


Head 3%; depth 3%; D. II], 7; A. III, 10; P. 1, 15; V. 9; scales 52 
in the lateral line; 11 scales between the origin of the dorsal and the 
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lateral line, and 6 scales between the latter and the middle of the belly, 
pharyngeal teeth 5, 4, 1—1, 4, 4; width of head 2 in its length; snout 
4 in head; eyes 4; interorbital space 3; pectoral 14; ventral 14. 

Body moderately elongate and compressed. Head moderate and 
compressed; snout slightly conical, pointed and not projecting; eye 
moderate, anterior and superior; mouth oblique, the jaws moderately 
thick and about equal; maxillary protractile and reaching beyond the 
anterior margin of the orbit; no barbels; pharyngeal teeth without 
grinding surface and slightly hooked; nostrils close together on the 
sides of the snout and nearer the eye than the tip of the former; inter- 
orbital space and top of head rather broad and convex. Gill-rakers 
short and pointed; pseudobranchie present. Intestine with few turns. 
Peritoneum black. 

Scales moderate and somewhat narrowly imbricated along the sides; 
pectorals with a small, fleshy flap; ventrals with a pointed, scaly flap. 

Origin of dorsal midway between tip of snout and base of caudal; 
when depressed reaching slightly beyond the origin of the anal, and 
the base of the fin 24 in head; origin of anal inserted a little nearer tip 
of pectoral than base of caudal and its base 2 in head; caudal deeply 
emarginate and the lobes pointed; pectorals long and terminating near 
the origin of the ventrals; ventrals reaching for three-quarters the 
distance to origin of anal. Caudal peduncle 14 in head and its least 
depth 23 in head. Lateral line strongly decurved and continuous to 
base of caudal along lower. 

Color in alcohol dark brown above, pale or silvery below; sides with 
a distinct deep brown, lateral band, broader and darker posteriorly; 
dorsal and caudal grayish, the former with dark streaks between the 
fin rays, and the other fins more or less pale. 

Length, 44 inches. 

This description from a male taken at Kawatana. This locality, 
together with the Mogi River, near Nagasaki, are the only places 
where the species was obtained by Jordan and Snyder. We have 
numerous specimens from Mogi. 

This species is close to Zacco sieboldi, and is distinguished chiefly 
by its larger scales and having the maxillary reaching to or slightly 
beyond the anterior margin of the eye. Breeding males have horny 
tubercles on the sides of the head and about the snout. 

(Named for Prof. C. J. Temminck of Leyden, the associate of 
Schlegel.) 
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30. ZACCO SIEBOLDI (Schlegel). 


Leuciscus sieboldii ScHLEGEL, Fauna Japonica, Poiss., 1846, p. 211, pl. ct, fig. 5; 
Nagasaki. 

Opgariichthys sieboldii GtntTuer, Cat. Fish., VII, 1868, p. 295 (copied ).—SauvaGeE, 
Bull. Soc. Philom., 1883, p. 5; Lake Biwa. 

Head 4; depth 3%; D. III], 7; A. IIT, 10; P. I, 11; V. 9; scales 61 
in the lateral line; 13 scales between the origin of the dorsal and 
the lateral line, and 5 between the latter and the middle of the belly; 
pharyngeal teeth 4, 4, 1—1, 4,4; width of head 1} in its length; snout 
34 in head; eye 4%; interorbital space 24; pectoral 14; ventral 1}. 

Body moderately elongate and compressed. Head pointed and com- 
pressed; snout somewhat conical, pointed, but not projecting; eve 
rather small, anterior and superior; mouth very oblique, the jaws 
moderately thin and about equal, the maxillary protractile and reach- 
ing posteriorly almost to the anterior margin of the eye; no barbels; 
pharyngeal teeth without grinding surface and slightly hooked; nos- 
trils close together, on the sides of the snout, and nearer the eye than 
the tip of former; interorbital space broad and very slightly convex. 
Gill-rakers short and pointed; pseudobranchie present. Intestine 
short and with few turns. Peritoneum black. 

Seales small, cycloid and somewhat imbricated upon the sides; pec- 
torals with a short, fleshy flap; ventrals with a small, scaly flap. 

Origin of dorsal midway between tip of snout and base of caudal, 
when depressed reaching beyond the origin of the anal, and its base 2 
in head; anal inserted a little nearer the tip of the pectoral than the 
base of caudal, and the base of the fin 14 in head; caudal deeply 
emarginate, the lobes pointed; pectorals moderate, reaching about 
two-thirds the distance to origin of ventrals; ventrals inserted before 
origin of dorsal, broad and bluntly rounded, and reaching three- 
fourths the space to origin of anal. 

Caudal peduncle about equal to ventrals, and its least depth about 
two-thirds their length. Lateral line strongly decurved, continuous, 
and running along the lower part of caudal peduncle. 

Color in alcohol, dark brown above, pale or whitish below; a dis- 
tinct median, longitudinal, dark, brownish-black band, becoming 
broad posteriorly, and continuing to the base of the caudal; dorsal 
grayish with a blackish streak between each pair of rays, forming a 

broad band across the fin, the upper edge whitish; caudal grayish, the 
edges dark; anal pale, with grayish black markings between the rays; 
pectorals and ventrals pale, tinged with grayish. 

Length, 5% inches. 

This description from an adult breeding male from Lake Biwa at 
Matsubara. 

Of this species we have many specimens from Lake Biwa at Matsu- 
bara, the Chikugo River at Kurume, near Nagoya in Owari, Kibami 
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in Omi (collection in Imperial Museum), Funayado in Kiusiu, and 
Karasaki on Lake Biwa (collection K. Otaki). 

Breeding males, like those of Zacco platypus, have the sides of the 
head furnished with many large, horny tubercles, also the lower sur- 
face of the caudal peduncle and the anal fin. The rays of the anal are 
expanded and elongated. The color cf the head is deep blackish- 
brown. Young specimens always have a blackish lateral band. 

(Named for Philip Fredrik Siebold, of Leyden, who collected about 
Nagasaki and Omura, and under whose direction the Fauna Japonica 
was prepared.) 


18. OPSARIICHTHYS Bleeker. 


Opsariichthys BLEEKER, Atl. Ichthyol. Cyprin., 1860, p. 28 (uncirostris). 


Body elongate, oblong, and compressed. Head rather pointed, 
greatly compressed, and the sides flattened; snout long; eye small, 
high; mouth large, very oblique, the maxillary reaching anterior mar- 
gin of eye, and with a deep notch into which each ramus of the mand- 
ible fits; no barbels; teeth 5, 4, 2—2, 4, 5, on long, thin, pharyngeal 
bones; interorbital space broad and flat. Gill-rakers short, 3+9. 
Intestine short. Peritoneum silvery. Scales moderate, about 50, and 
more or less narrowly imbricated; a short pectoral flap. Origin of 
dorsal midway between tip of snout and base of caudal; anal basis 
long, with 9 developed rays, and its origin falling a little anterior to 
the tip of the depressed dorsal; caudal deeply emarginate; ventrals 
inserted below the origin of the dorsal. Lateral line continuous, and 
decurved. Breeding males have the head, lower surface of the caudal 
peduncle, and the anal fin furnished with numerous small horny tuber- 
cles. The anal fin has its rays elongate and more or less adipose. 

Species of large size, inhabiting the Japanese lakes, especially deli- 

‘ate as food. 
(opapior, a little fish; 2¥@vUC, fish.) 


31. OPSARIICHTHYS UNCIROSTRIS (Schlegel.) 


HASU. 


Leuciscus uncirostris SCHLEGEL, Fauna Japonica, Poiss., 1846, p. 211, pl. cm, 
fig. 2; near Nagasaki. 

Opsariichthys uncirostris GUNTHER, Cat. Fish., VII, 1868, p. 295 (copied).— 
SauvaGE, Bull. Soc. Philom. 1883, p. 5; Lake Biwa—Isurkawa, Zool. Mag., 
VII, (Tokyo) 1895, p. 121, figs. 1, 2, 3; Lake Biwa in Omi—IsH1Kawa, Prel. 
Cat. 1897, p. 12; Nagahama and Matsubara on Lake Biwa—Jorpan and 
Snyper, Proc. U. 8. Nat. Mus., XXIII, 1900, p. 344; Lake Biwa; Coll. K. 
Otaki—Jorpan and Syyprr, Annot. Zool. Japan, III, (Tokyo) 1901, p. 47; 
Lake Biwa. 


Head 33; depth 3; D. LI, 7; A. Ill, 9; P. 1, 16; V. 9; scales 
50 in the lateral line; 10 scales between the origin of the dorsal and 
the lateral line, and 5 between the latter and the middle of belly; 
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pharyngeal teeth 5, 4, 2—2, 4,5; width of head 2} in its length; snout 
34 in head; eye 7; interorbital space 34; pectoral 14, ventral 14; 
eye 2 in snout. 

Body elongate, oblong, and compressed. Head rather pointed, 
greatly compressed, the sides flattened, and the upper profile almost 
straight; sides of snout rounded, and the tip blunt and truncated; eye 
small, anterior and superior; mouth large, very oblique, maxillary 
reaching the anterior margin of the eye, protractile, ensheathed above, 
and with a deep notch along the sides, into which the rami of the 
mandible fit; lower jaw projecting, and the symphysis fitted into a 
notch in the upper jaw; pharyngeal teeth on thin and long bones, more 
or less conical, several in the larger row with narrow grinding surface, 
and all rather small; nostrils close together on the sides of the snout, 
and about a half an eye diameter distant from the upper front of the 
eye; interorbital space and top of the head broad and flattened, the 
former very slightly elevated. Gill-openings moderately large. Gill- 
rakers 3+9, short and firm; pseudobranchie present. Intestine with 
few turns, short. Peritoneum pale or silvery. 

Scales large, cycloid, and more or less narrowly imbricated; a short, 
fleshy pectoral flap; ventrals with a scaly flap at base. 

Origin of dorsal midway between tip of snout and base of caudal, 
when depressed, reaching beyond the origin of the anal, the base of 
the fin 24 in head, and its upper edge straight; origin of anal a littl« 
nearer the base of caudal than middle of pectoral, and the base of the 
fin 1% in head; caudal deeply emarginate, and the lobes pointed; pec 
torals long, reaching four-fifths the distance to origin of ventrals: 
origin of ventral below that of dorsal and reaching to within a short 
distance of the origin of the anal. Caudal peduncle 13 in head, and 
its least depth 3 inhead. Lateral line continuous, inferior, and running 
along the lower part of the caudal peduncle. 

Color in alcohol, dark brown above, the lower portions of the body 
pale; dorsal with the membranes between the rays and the tips of the 
posterior rays, grayish black, the rest of the fin paler; anal and caudal 
more or less grayish; pectorals and ventrals pale. Male with rosy 
shades in life. 

Length, 124 inches. 

This description from an adult male from Lake Biwa. 

Of this species we have numerous specimens from Lake Biwa, at the 
little fishing hamlet of Matsubara, near Hikone, Lake Yogo, in 
Mino, the Yodo River at Osaka, and a few examples from the collec- 
tion of K. Otaki, from Karasaki, on Lake Biwa. 

This and numerous other species were collected also at Otsu, the 
chief town on Lake Biwa, by Prof. James F. Abbott. 

Breeding males have the sides of the head, snout, mandible, lower 
surface of caudal peduncle, and anal fin provided with horny tubercles. 
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The anterior anal rays are elongate and extend to the base of the 
caudal. 

The species, known locally as Hasu, reaches a larger size than any 
other Japanese minnow, except J/shikauia steenuckeri. It 1s very 
delicate and finely flavored when boiled, and is much appreciated by 
Japanese epicures. It is also eaten raw. 

(uncus, hook: rostrum, snout.) 


19. ISCHIKAUIA Jordan and Snyder. 


Ischikauia Jordan and Snyder, Proc. U. 8. Nat. Mus., 1900, p. 346 (steenackeri). 
Body elongate, compressed and deep. Head small, compressed, the 
upper profile nearly straight; snout and eye about equal, the latter 
about in the middle of the depth of the head; mouth very oblique, the 
maxillary protractile and reaching nostril; no barbel; teeth 5, 4, 2— 
2, 4, 5; interorbital space convex. Gill-rakers short and weak, about 
4+9. Intestine short. Peritoneum silvery. Scales small, cycloid, 
about 70. Origin of dorsal midway between tip of snout and base of 
vaudal; first developed ray of dorsal stiffened, spine-like; anal inserted 
behind tip of depressed dorsal, its base long, of 15 developed rays; 
‘audal deeply emarginate, the lobes pointed; ventral inserted below 
origin of dorsal. Lateral line greatly decurved and concurrent with 
the lower profile of the body to the caudal. 

Size large, color dusky. 

This genus seems to be allied to the Chinese genus Xenocypris, dif- 
fering in the smaller numbers of the teeth. (Named for Chiyomatsu 
Ishikawa, director of the Imperial Museum at Tokyo, who first sent 
us the species from Lake Biwa.) 


32. ISCHIKAUIA STEENACKERI (Sauvage). 


WADAKA; WATAKO (COTTON-THING); UMANO. 


Opsariichthys steenackeri SauvaGe, Bull. Soc. Philom. Poiss., 1883, p. 3; Lake 
Biwa. 

Ischikauia steenackeri JORDAN and Snyper, Proc. U. 8. Nat. Mus., 1900, p. 346 
pl. x; Lake Biwa. 

**Genus? species? Wadaka’’ Isuikawa, Zool. Mag., 1895, p. 129; Otsu, Hikone, 


’ 


Nagahama. 


Head 5; depth 33; D. LIT, 7; A. IIT, 15; P. 17; V. 9; scales 70 in 
the lateral line; 12 scales between the origin of the dorsal and the lat- 
eral line, and 7 between the latter and the middle of the belly; pharyn- 
geal teeth 5, 4, 2—2, 4, 5; width of head 1% in its length; snout 4 in 
head; eye 4; interorbital space 25; pectoral about 14; ventral 14. 

Body elongate, compressed and deep. Head small, compressed, and 
the upper profile nearly straight; snout about equal to eye, bluntly 
pointed; eye large, anterior, and nearly in the middle of the depth of 
the head; mouth very oblique, the jaws nearly equal, the maxillary 
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protractile and reaching below the nostril; lips fleshy; pharyngeal 
teeth compressed, and those in the outer rows with a narrow grinding 
surface; nostrils close together on the sides of the snout and near the 
eye; interorbital space broad and convex. Opercles striated.  Gill- 
openings large; gill-rakers short, pointed, 4+ %; pseudobranchize 
present. Intestine rather short; peritoneum gray. 

Seales large, cycloid and of even size; a small pectoral flap; ventral 
flap present. 

Origin of dorsal midway between the tip of snout and base of caudal; 
when depressed reaching almost to origin of anal, the base of the fin 
1? in its height, and its upper margin straight; anal inserted nearer 
origin of ventral than base of caudal; the base of the fin long, about 
equal to the length of the ventral, and its edge straight; caudal deeply 
emarginate, and the lower lobe the longer; pectoral a little more than 
two-thirds to origin of ventral; ventral three-fifths to anal. Caudal 
peduncle deep, compressed, and its least depth 2 in head. Lateral line 
decurved, and concurrent with the lower profile of the body to the 
caudal. 

Color in alcohol, dark brown above, below silvery or whitish; dorsal 
and caudal brownish; pectorals tinted with brown, the other fins pale; 
posterior edge of each scale upon the sides and upper surface with a 
dark spot. 

Length, 12 inches. 

Described from No. 6247 Ichthyological Collections, Leland Stanford 
Junior University Museum (collection K. Otaki). 

Of this species we have many specimens from the collection of K. 
Otaki from Karasaki on Lake Biwa, Maebara on Lake Biwa, and the 
neighboring village of fisheries, called Matsubara; the Yodo River at 
Osaka, Noyshiro (collection K. Otaki), and Matsubara on Lake Biwa 
(collection C. Ishikawa). 

This fish is known only from Lake Biwa and its outlet, Yodo River, 
being locally very abundant, and known commonly as Wadaka. It 
grows to a large size, and is sold in the markets of Maebara, Otsu, and 
Osaka, but it is little valued as food. 

(Named for its discoverer, Francisque Steenacker.) 


20. CARASSIUS Nilsson. 


Carassius Nitsson, Prodromus, Ichthy. Scand., 1832 (carassius). 


Body oblong, compressed and elevated. Mouth terminal, without 
barbels. Teeth 4—4, molar, but compressed. Scales large. Lateral 
line continuous. Dorsal fins very long, with the third ray developed 
into a stout spine, which is serrated behind; anal short with a similar 
spine. Ventrals well forward. Large species of the fresh waters of 
Europe and Asia; often domesticated. 

(carassius, a Latinization of the vernacular names Karass or 


Karausche, applied to the European Crucian carp, C. carassius.) 
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33. CARASSIUS AURATUS (Linnzus). 
FUNA, HIWARA, GENGOROBUNA (JOHNNY CARP). 


Cyprinus auratus Linnxus, Syst. Nat., 10th ed., 1758, p. 323. 
Carassius auratus Ginrner, Cat. Fish., VII, p. 32, and of all recent authors. 


D. II, 18; A. Il, 7; Scales, 26; teeth 4—4. Body stout, covered with 
large scales. Dorsal and ana] fins with the spines strong, coarsely 
serrated. Coloration olivaceous, usually orange, or variegated in 
domestication. 

Length, 12 inches. 

Common everywhere in the streams of Japan and China. Our very 
numerous specimens of the common goldfish are from Chikugo River 
at Kurume, Tsuchiura, Same, Matsushima, Lake Biwa at Matsubara; 
Yodo River in Osaka, Wakanoura, Aomori, Nagasaki, Owari near 
Nagoya, Lake Yogo at Mino, Aomori, Migata, Morioka, Sendai, Tokyo, 
Kawatana, Tsuruga, and Tokyo. In its native condition the species 
is plain dark olivaceous. 

(auratus, gilded. ) 


21. CYPRINUS (Artedi) Linnzeus. 
Cyprinus ( Artedi) Lrynus, Syst. Nat., 10th ed., 1758, p. 320 (carpio). 


Body robust, compressed. Mouth moderate, anterior, with 4 long 
barbels. Snout blunt, rounded. Teeth molar, broad and truncate, 1, 
1,3—3,1,1. Scales large. Lateral line continuous. Dorsal fin very 
long, with a stout spine, serrated behind; anal fin short, also with a 
spine. Large fishes of the fresh waters of Asia; introduced into 
Europe and America as food-fishes. 

(xuzpiyot, the ancient name of the carp.) 


34. CYPRINUS CARPIO Linnezus. 
KOI. 


Cyprinus carpio Linnxvs, Syst. Nat., 10th ed., 1758, p. 320.—Gitnrner, Cat., 
VII, p. 25, and of all authors. 


Dorsal III, 20; A. III, 5; scales 5—38—5; teeth 1, 1, 3—3, 1, 1. 
Body stout, more or less compressd, heavy anteriorly. L. 18 inches 
or more. Fresh waters of central Asia; introduced as a food-fish into 
Europe and America. In domestication, it has run into many varie- 
ties, distinguished by differences in form, squamation, and develop- 
ment of fins. 

The carp, or koi, is common throughout southern Japan, having 
doubtless been introduced from China, although much less common 
than the goldfish, or Funa. 

(carpio, arp.) 
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134. JAPANESE CYPRINOID FISHES—JORDAN AND FOWLER. 


SUMMARY. 
Family Cyprinip». 
1. Pseudoperilampus Bleeker. 
typus Bleeker; Tsuruga, Tsuchiura, Matsushima, Tokyo. 


2. Paracheilognathus Bleeker. 
rhombea (Schlegel) ; Matsubara and Karasaki on Lake Biwa, Yodo River, Chikugo 
River, Funayado, Lake Yogo. 


3. Acheilognathus Bleeker. 


limbata (Schlegel); Lake Yogo, Iwai River at Ichinoseki, Nagoya, Kitakami 
River at Morioka. 

lanceolata (Schlegel); Tsuchiura, Chikugo River, Yodo River, Lake Biwa at 
Matsubara and Katata, Lake Yogo, Funayado, Wakanoura, Nagoya. 


. cyanostigma Jordan and Fowler; Lake Biwa at Matsubara, Lake Yogo. 


4. Gnathopogon Bleeker. 


. elongatus (Schlegel); Lake Biwa. 


gracilis (Schlegel). 
5. Hemibarbus Bleeker. 


barbus (Schlegel); Yodo River, Lake Jensaburogata in Aomori, Chikugo River, 
Tokyo, Formosa. 


6. Leucogobio Giinther. 


gintheri Ishikawa; Matsubara, Lake Biwa, Nagoya, Katata, Kurume. 

jordani Ishikawa. 

mayedx (Jordan and Snyder); Karasaki, Zeze, and Matsubara on Lake Biwa, 
Yodo River, Nagoya. 

biwe (Jordan and Snyder); Matsubara on Lake Biwa. 


7. Pseudogobio Bleeker. 


esocinus (Schlegel); Karasaki and Matsubara on Lake Biwa, Kitakami River at 
Morioka, Matsushima, Kinu River, Tsuruga, Yodo River, Kawatana, Iwai River 
at Ichinoseki, Kaminutani River. 


Ss. Sarcocheilichthys Bleeker. 


variegatus (Schlegel); Matsubara on Lake Biwa, Yodo River, Chikugo River, 
Lake Yogo, Nagoya, Tsuchiura, Funayado, Tokyo. 


9. Abbottina Jordan and Fowler. 


. psegma Jordan and Fowler; Yodo River, Osaka, Chikugo River, Iwai River. 


10. Zezera Jordan and Fowler. 
hilgendorfi (Ishikawa); riverat Funayadoin Kiusiu, Kamo River in Yamashiro. 
11. Biwia Jordan and Fowler. 


zezera (Ishikawa); Yodo River at Osaka. 
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12. Pseudorasbora Bleeker. 


parva (Schlegel); Tsuchiura, Nagoya, Lake Yogo, Lake Biwa at Matsubara and 
Karasaki, Iwai River, Chikugo River, Yodo River. 


13. Otakia Jordan and Snyder. 
rasborina Jordan and Snyder; Karasaki on Lake Biwa. 


14. Tribolodon Sauvage. 
punctatus Sauvage. 


15. Leuciscus Cuvier. 


japonicus (Sauvage). 


cexrulescens (Sauvage). 
phalacrocorax Jordan and Fowler; Tana River at Tachikawa, Koshyu, Kinu 
River at Utsonomiya. 


. hakuensis Giinther; Lake Jusan, Kawajiri, Kitakami River near Morioka, Ka- 


tase River near Enoshima, Matsushima, Same, Sendai, Niigata, Iwai River at 
Ichinoseki, Tsuruga, Kinu River at Utsonomiya, Hakodate, Otaru, Noyshiro, 
Hiroshima, Oide, Lake Biwa at Karasaki. 


5. taczanowskii Steindachner; Lake Jusan in Aomori, Nishitzu River, Aomori, Noy- 


shiro. 


. jouyi Jordan and Snyder; Sasuna, Tsushima, Kaminutani River. 


16. Phoxinus (Ratinesque) Agassiz. 


. steindachneri Sauvage. 


17. Zacco Jordan and Evermann. 


. platypus (Schlegel); Tsuchiura, Kinu River at Utsonomiya, Yodo River at Osaka, 


Chikugo River at Kurume, Yobe River at Funayado, Nagoya, Tana River at 
Tachikawa, Kawatana, Lake Biwa at Matsubara 


. temmincki (Schlegel); Kawatana, Mogi. 
30. 


sieboldi (Schlegel); Lake Biwa at Matsubara and Karasaki, Chikugo River at 
Kurume, Nagoya, Kitami, Funayado. 


18. Opsariichthys Bleeker. 


uncirostris (Schlegel); Lake Biwa at Matsubara and Karasaki, Lake Yogo, Yodo 
River. 


19. Ischikauia Jordan and Snyder. 


steenackeri (Sauvage); Lake Biwa at Maebara, Matsubara and Karasaki, Noyshiro, 
Yodo River at Osaka. 


20. Carassius Nilsson. 
auratus (Linneeus); everywhere in central and southern Japan. 
21. Cyprinus Linnzeus. 


carpio (Linnzeus); throughout southern and central Japan, probably introduced. 
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PHASMID.4, OR WALKINGSTICKS, 
STATES. 


OF THE UNITED 


By ANDREW NELSON CAUDELL, 


Of the Department of Agriculture. 


The Phasmidz is one of the most interesting families of the order 
Orthoptera. It is poorly represented in the United States, and the 
species, being mimetic in nature, are not commonly met with. Our 
forms are all apterous and are confined in their distribution to the 
southern half of the country, with the exception of the species of the 
genus Diapheromera, one of which extends into Canada. The name 
** walkingstick” is commonly applied to these insects, and the common 
northern species, Diapheromera femorata Say, is the best known rep- 
resentative of the family. There is a popular belief extant in some 
parts of the country that these insects are very poisonous to stock when 
saten by them. For this reason they have been called the **mule 
killer,” though this name is more often applied to species of the family 
Mantide, which are said to be especially fatal to that useful animal. 
Among other popular names given to the walkingsticks are Devil's 
riding horse, Prairie alligator, Stick bug, Witch’s horse, Devil’s darn- 
ing needle, Scorpion, and Musk mare, the latter applied only, I believe, 
to the species of the genus Anisomorpha. 

Nowhere do we find more striking instances of protective resem- 
blance than those afforded by members of this family of curious insects. 
In the tropics, where these insects abound, such amazing adaptations as 
the wonderful Walkingleaf, Phy//ium scythe, and other large, winged 
forms are found. In the United States the species are all wingless 
and mimic different kinds of twigs, especially so the more slender 
species of the genera Diapheromera, Bacunculus, and Parabacillus. 

The Phasmide are insects of very deliberate motion, especially the 
females. They do not depend upon locomotion for protection from 
their enemies, but to their deceptive resemblance and, in some cases, 
to the power of emitting an offensive spray from special glands situated 
on the prothorax. 
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The species are exclusively herbivorous, none being known to take 
animal food. One exception is recorded where some partially starved 
leaf insects nibbled at the foliaceous expansions of their fellows, but 
not enough to injure them in any way. The female of one of our 
species has been recorded as eating off the head of the male while 
under the influence of sexual excitement, but the insect in question 
was most surely not a Phasmid but a Mantid, as this habit is not at all 
uncommon among some members of that family. 

Regeneration of limbs is quite common among the Phasmide. 
Such limbs are much smaller and may always be distinguished by the 
absence of one tarsal joint, all regenerated limbs being tetramerous. 
According to Scudder, if the leg be removed nearer to the body than 
the trochantero-femoral articulation the limb will not be replaced. 

The eggs of our species are dropped at random on the ground. 
Oviposition takes place in the fall of the year with our common north- 
ern species and the eggs lie over winter, and sometimes even through 
a second, before the nymphs issue. When the young walkingstick 
is in the egg, ready to emerge, the meso- and metathorax are not 
remarkably elongate, but before the little creature is fairly out of its 
narrow prison the thoracic segments assume their usual proportions. 
It is said to be a most curious sight by those who have observed this 
almost instantaneous development. 


In my studies of these insects specimens of all of our species have 
been examined, except Diapheromera mesillana and carolina and 
Pseudosermyle stramineus. The material of the U.S. National Museum 
forms the basis of this paper. Specimens were loaned for study by the 
Colorado and Oklahoma experiment stations. For various kindnesses 
I wish to express my sincere thanks to Professors Scudder and Bruner 
and Mr. J. A. G. Rehn. 

The family Phasmide may be defined as follows: 

Body elongate, subcylindrical; abdomen with ten segments, the 
basal one usually coalesced to the posterior part of the metathorax, 
sometimes entirely invisible; all of the legs equally ambulatory; 
wings wholly absent in the United States species, the location of the 
metathoracic pair, and sometimes the mesothoracic pair also, gener- 
ally indicated by a stationary wing-like pad, bearing a gland, presum- 
ably a scent gland; tarsi five jointed, except in 7émema, terminated 
by two claws, between which is a large arolium; ovipositor concealed 
by the subgenital plate; cerci inarticulate. 


«In descriptive work the first abdominal segment is spoken of as the intermediary 
segment and the abdomen is considered as consisting of nine segments. Thus the 
basal or first abdominal segment as used in the following pages is really the true 
second one. Likewise the seventh, eighth, arid ninth segments are, respectively, 
the eighth, ninth, and tenth ones. The generally inconspicuous nature of the true 
basal segment, which is sometimes even wholly invisible, makes this nomenclature 
seem advisable. 
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The species occurring in the United States fall into four subfamilies, 
separated as follows. 








a. Antenne not more than one-half as long as the anterior femora... -. CLITUMNIN®. 
aa. Antenne distinetly longer than the anterior femora. 

}. Mesothorax never less than four times as long as the prothorax, generally more; 

tibize not furnished at the apex beneath witha sunken areola. . BAcUNCULIN#. 

bb. Mesothorax never more than three times as long as the prothorax, generally 
less; tibize furnished at apex beneath with a sunken areola. 

c. Coxze visible from above; tarsi five jointed. ................2 \ NISOMORPHIN &. 

cc. Coxe invisible from above; tarsi three jointed................-- TIMEMIN®. 


Subtamily CLUVUMNIN EB, 


The insects representing this subfamily in the United States are 
very slender wingless walkingsticks with antenne much shorter than 
the anterior femora in both sexes. The legs are slender and unarmed 
and the tibiz are carinate beneath to the apex. The median segment 
is short and inconspicuous. Pronotum short as in Bacunculine. 
Cerci moderate, incurved in the male and straight in the female. 

We have but one genus, which is here characterized as new. 


PARABACILLUS, new genus. 


Bacillus ScuppeR (not Latreille), Psyche, VI, 1893, p. 372. 


Antenne less than one-half as long as the anterior femora, composed 
of six or seven segments in the male and probably about that number 
in the female, but there, as also sometimes in the male, the segments 
are so closely connate as to be inseparable, except the first and second, 
which are very distinct.“ Head subpyriform, horizontal. Eyes small, 
round. Thorax with the pronotum about one-fifth as long as the 
mesonotum. Legs, smooth, unarmed, long and slender. Cerci as in 
Diapheromera. 

Dr. Scudder considered the species of this genus to belong to the 
subfamily Bacilline and placed them in the old world genus Bacillus. 
But the absence of an areola at the apex of the tibize below refers them 
to the subfamily Clitumnine. In many particulars the genus seems 
closely allied to the genus Paraclitumnus of Brunner von Wattenwye. 
We have a single species of the genus. 


PARABACILLUS COLORADUS Scudder. 


Plate LVII, fig. 1; Plate LVIII, fig. 1. 


Bacillus coloradus ScuppEr, Psyche, VI, 1893, p. 372; Proce. Davenp. Acad. Sci., 
IX, 1902, p. 21, pl. 1, fig. 4. 
Bacillus carinatus Scupper, Psyche, VI, 1893, p. 372. 


« Bacillus hispanicus Bolivar, belongs to this genus, but the antennze are composed 
of sixteen distinct segments. The Bacillus palmeri of the author, recently described 
from Mexico, is also a member of this genus. 
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The following description is that of the author.“ which is quoted in 
full: 

Bacillus coloradus Scudder (pl. 1, fig. 4), Baker’s ranch, Beulah, Sapello Canyon, 
8000 on Monarda stricta (Willmatte P. Cockerell); La Trementina (Alice Blake). 
The following description was taken from the first specimen, which is that figured: 

Testaceous, more or less clouded with fuscous dorsally. Head striped feebly with 
fuscous, especially above and with five subequidistant delicate longitudinal carinz; 
whole thorax and abdomen similarly carinate, but otherwise smooth except for very 
minute rather sparsely scattered ferruginous granules between the dorsal and sub- 
dorsal carinze; second joint of antennze small and globular, the remainder consisting 
of a hardly articulate, slightly depressed, lanceolate, bluntly pointed mass. 

Length of body, 48 mm.; antennz, 4.5 mm.; mesothorax, 10.5 mm.; metathorax, 
8.5 mm.; abdomen, 25 mm.; hind femora, 12 mm.; width of metathorax in middle, 
1.5 mm. 

The above description is from a female specimen. The males are 
more slender, with longer antenne and legs. 

From a study of a series of specimens, both male and female, from 
Nebraska, Colorado, New Mexico, Arizona, and California I conclude 
that there is but one species. They show a certain amount of varia- 
tion in color and size, but afford no specific characters. The antenne 
of a mature pair from California measure 5 mm. in the female and 7 
mm. in the male. One male from Arizona has antenne measuring 
12 mm. in length. The color varies from almost wholly infuscated to 
alight brown. One female from California has an extreme length of 
very nearly 70 mm. But there are all stages of gradation between 
these extremes of color and size and no characters present themselves 
to warrant the recognition of more than the one species. 


Subfamily BACUNCT LINA. 


The members of this subfamily are long, slender, stick-like insects 
with the mesothorax at least five times as long as the prothorax; 
antenne, except in Sermy/e, more than twice as long as the anterior 
femora; tibiz without a sunken areola at apex beneath. 

The slender body at once distinguishes this subfamily from the 
others of our fauna except Clitumnine. The long antenne, however, 
readily separates it from that group. We -have four genera of 
Bacunculine occurring in the United States. The following table 
will serve to separate them: 

a. Head subguadrate or subcylindrical, usually distinctly longer than broad, attached 
obliquely or horizontally. (Plate LVII, fig. 4.) Male cerci subequal through- 
out or apically trifid. 

b. Middle femora of the male not much swollen, not thicker than the posterior 

ones; posterior femora unarmed in both sexes. 
c. Male cerci apically trifid; head carinate or longitudinally rugose between the 
eyes; antenn:e rarely twice as long as the anterior femora. 
Pseudosermyle, new genus. 
cc. Male cerci simple; head smooth; antennz more than twice as long as the 
RAONIOY TOMNNR © oo sso 5k inden cecoendeecseseseaks Bacunculus Burmeister. 


@ Proc. Davenp. Acad. Sci., XIV, 1902, p. 21. 
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bb. Middle femora of the male much swollen, distinctly thicker than the posterior 
ones; posterior femora armed beneath on the median line near the apex 

with a single spine, in the male very prominent, in the female often very 

small and sometimes wholly absent ..............-.--- Diapheromera Gray. 

aa. Head ovate, short, scarcely longer than broad, attached vertically (Plate LVII, 
fig. 2¢); male cerci spatulate, much broader apically than at the base (Plate 





DPE Si Riedidasten des ad caeinschaSudbesateaseadel Vegaphasma, new genus. 


PSEUDOSERMYLE, new genus. 


Head subcylindrical, distinctly longer than broad, horizontally 
attached to the thorax and in front between and behind the eyes either 
‘arinate or longitudinally rugose; antenne no more, or but little more, 
than twice as long as the anterior femora; legs unarmed; basal seg- 
ment of the abdomen generally subquadrate in the female, twice or 
more than twice as long in the male. Cerci of the female simple, of 
the male apically trifid. 

This genus, of which P. danksii may be considered the type, is most 
nearly allied to Sermyle Stal, but differs in the character of the male 
cerci, which are simple in the latter genus. The head of the only 
species of Sermyle examined, a female from Guatemala, is very much 
shorter in proportion than found in the species of Pseudosermyle. It 
is also somewhat closely allied to Bacunculus, and the most stable 
character for its separation from that genus, exclusive of the male 
genital characters, seems to be the dorsally carinate or rugose head. 

The males of Pseudosermyle strigata and arbuscula are unknown and 
it may be that these species will eventually prove to belong to Sermy/e, 
but until the male sex is made known it is deemed safest to include 
them here. 

Pseudosermyle is represented in the United States by five species, 
which may be separated by the following tables. The first table is 
based wholly upon the characters of the female: 

a. Body multicarinate or longitudinally rugose. 
b. Cerci short, no more than three times as long as the greatest width; supraanal 


plate subtruncate or obtusangulate at the apex. 
c. Femora short and stout (Plate LVIII, fig. 4), the posterior ones about nine 


WE Tt PE skids cc cd ccccadinenasabnsc stadia arbuscula Rehn. 

cc. Femora longer and more slender (Plate LVIII, fig. 3¢), the posterior ones 
anont twenty mins. int TOMBE... once sci cccssccecces truncata, new species. 

bb. Cerci long, six times as long as the greatest width; supraanal plate acutely 
NEE DR GO NO oan ais vce kccdccsincecacwesdisdccecdsed strigata Scudder. 

Oi TG I oo i haa Rthea ti ecndae ds cendccadeaganseheeeded stramineus Scudder. 


Pseudosermyle banksii does not appear in the above table for the 
reason that the female is unknown. The species of which the males 


«The male of Sermyle mexicanus Saussure, the type of Sermyle, is not positively 
known, but a male specimen that Stal thought quite surely belonged to that genus 
had simple cerci, as in Bacunculus. Besides this, other Mexican species referred to 
this genus have simple cerci. 


Proc. N. M. vol. xxvi—02 
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are known may be separated by the following table, which is based 
wholly upon the characters of that sex: 


a. Seventh abdominal segment distinctly inflated on the posterior half. 


b. Long and slender, length about 60 mm .............-...-- banksii, new species. 
bb. Shorter and less slender, length about 40 mm..........- truncata, new species. 
aa. Seventh abdominal segment not inflated ...................stramineus Scudder. 


PSEUDOSERMYLE ARBUSCULA Rehn. 
Sermyle arbuscula Renn, Can. Ent., XXXIV, 1902, p. 273. 


The following description of this species is taken in full from the 
author’s article referred to above: 


Type, female, San Diego, California, May 7, 1901. 

This species does not seerh to be very closely related to any of the previously 
known species of the genus. From azteca Saussure, it is differentiated by having the 
femora carinate and striate; from saussurii Stal, by the nonampliate sixth abdominal 
segment; and from strigata Scudder, by the more robust limbs and the less strongly 
striate body. With mexicana and linearis Saussure, no affinity exists. 

General form slender, the thoracic portion rather robust. Head rather elongate, 
bearing two central longitudinal rugee, which become obscure caudad, the whole 
surface of the head rather tuberculate, the tubercles being longitudinally disposed; 
eyes subspherical, slightly exerted; antennz longer than cephalic femora; the prox- 
imal segment large and broad, with the distal section contracted, this segment over 
twice as large in bulk as the next. Pronotum, mesonotum, and metanotum tuber- 
culate, the tubercles resolving into longitudinal series, this being more apparent on 
the metanotum, the mesonotum and metanotum being centrally carinate; pronotum 
rather narrow, not quite equaling the head in length; mesonotum long (with pro- 
notum equaling the cephalic femora), the lateral margins slightly tuberculate; meta- 
notum very considerable shorter than the mesonotum, comparatively robust, 
expanding in the caudal portion. Abdomen rather slender, multistrigate, none of the 
segments exhibiting any special ampliation; ventral surface between the sixth and 
seventh segments exhibiting a pair of flattened longitudinal processes. Cephalic 
femora heavy, with the proximal diastema (found in many representatives of this 
family) rather well marked, the remaining section of the segment being inflated and 
with three prominent angles; tibize as long as the femora, quadrate slightly taper- 
ing; first tarsal joint about as long as the succeeding ones. Intermediate femora 
short, triangular in section, equaling the metanotum (and median segment) in 
length; tibize depressed, about equaling the femora in length; first tarsal joint con- 
siderably less than the succeeding joints in length. Caudal femora short, reaching 
the middle of the third abdominal segment, roughly triangular in section; tibi«e 
rather longer, reaching to the apex of the first segment. General color, reddish 
brown, washed with ashy gray on the cephalic limbs. 


Measurements. 

; mm 
EN as ccd edokactiansseceneue deoasahemeataed ooeUeeRetbhare bees 54 
SUE IIR os 5 as anknnmceenbes csints teaeeinddsen es eu Risen seaeces 3 
SE NOIR sc nccuans acunteeeepoaudeuulsecbewegietwcussesete cue 12 
Length of metanotum (with median segment) ...............--------------- 8.7 
SUN MINEININUL, 2 ion dicnasconedaunscegedssedesia dns ws ateeeepeemaas omen 28 
Ree ne WE BIN 0d ons nd Saw epaes as cen ue<kenee cpr wawanceewenne 14 
Reet CE MONROE... 5.0 cs aanesccnnnceswuawoseeeeneenesueeseune 7.5 
RUE OF ORREE SOON. a 5 nis orc es ksc sited ynd cca eiwdaeseeweneeueeednees 8.7 











NC 


fc 


n 








no. 1335. WALKINGSTICKS OF THE UNITED STATES—CAUDELL. 869 


The supranaal plate of this species is shown at Plate LVI, fig. 3, and 
for this drawing | am indebted to the describer. This species seems 
remarkable for the extreme brevity of the posterior femora. 


PSEUDOSERMYLE TRUNCATA, new species. 
Plate LVIII, figs. 3, 3a, 3. 


Color grayish brown. Head above with two pairs of prominent 
carine, the carine of each pair subparallel at base, flaring somewhat 
just beyond the middle and then rapidly converging slightly beyond 
the eyes by the incurving of the outer carina. Just anterior of the 
termination of these carine is an elevated, posteriorly bifurcated 
tubercle and between the two pairs of carine is a minute mesial carina 
extending halfway along the length of the head. Antenne basally 
thicker than in strigata. Pronotum above with a slight mesial longi- 
tudinal incision and with a shallow transverse furrow just behind the 
middle which does not extend to the borders, which are strongly cari- 
nate; disk with two subdorsal carinz, less distinct behind the transverse 
furrow, and with a couple of indistinct, less elevated carine between 
them and the border of the pronotum; mesonotum, and metanotum, 
together with the intermediary segment and the abdomen carinated as 
in strigata, but the whole body is much less covered with tubercles, 
the abdomen being almost entirely destitute of them and the thorax 
supplied more sparingly than in that species. Legs much more robust 
than in strigata and showing traces of fuscous bands more noticeable 
on the middle femora. Supraanal plate broader than in str/gata and 
subtruncate apically. Cerci short and comparatively broad, about three 
times as long as broad. 

Length of body, 73 mm.; mesothorax, 16.5 mm.; metathorax, 10.5 
mim.; middle femora, 15 mm.; hind femora, 20 mm. 

One female, Dos Cabezos, Arizona, June, 1891. 

Type. No. 6613, U.S.N.M. 

One immature female specimen, in poor condition, from Bright 
Angel, Arizona, is referred to this species. It has the posterior femora 
extending only to the middle of the fourth abdominal segment and the 
basal five segments of the abdomen are furnished posteriorly above 
with two prominently elevated tubercles, one on each side. 

The U. S. National Museum also contains one female and six male 
specimens from Los Angeles County, California, that evidently belong 
here. The female is apparently immature, probably being in the last 
stage. It is 54 mm. long, and the posterior femora are 16 mm. in 
length. The males differ from the females in being entirely smooth 
except for the two main carine on the anterior part of the head 
between the eyes, and in being smaller and quite slender. The cerci 
project obliquely downward, are trifid apically, the center branch 
forming the terminus of the main body of the cerci, and engage each 
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other at their tips. Plate LVIII, fig. 3, represents the cerci of the 
male of this species. In immature specimens the cerci are simple, 
being merely flattened and slightly concave. 

The measurements of these male specimens are as follows: Length of 
body, 40 mm.; antenne, 27 mm.; mesothorax, 9.5 mm.; metathorax, 
including the intermediary segment, 7.5 mm.; fore femora, 13.5 mm.; 
middle femora, 12 mm.; hind femora, 15 mm.; width of middle of 
mesothorax, 1.5 mm. 

These Californian specimens are much lighter colored than those from 
Arizona, and may represent a new species, but without additional 
material it is not deemed advisable to describe them as suck. 

The type specimen was received at the Department of Agriculture 
on June 17, 1891. The following note regarding it is quoted from 
the notebook of the Division of Entomology: 

Rec. from F. W. Anderson, Asst. Ed. Am. Agr., N. Y., 1 specimen, female,. of a 
Diapheromera, new to the collection, received from Los Cabezos, Arizona, with the 


statement that it is more deadly to stock than loco-weed if eaten by them. It is 


called in that section ‘‘ Campo mucho.”’ 


This species, while in general resembling strigata, is really very 
distinct. The broader supraanal plate with its subtruncate apex, short 
broad cerci, larger Jegs and smoother body, will at once distinguish it 
from that species. 


PSEUDOSERMYLE STRIGATA Scudder. 
Plate LVI, fig. 3; Plate LVIII, fig. 8. 
Sermyle strigata ScuppER, Cat. Orth. U. 8., 1900, pp. 14, 94-95, pl. 1, fig. 3. 


The author’s description is as follows: 


Whole body dull ashy gray. Head furnished above with four longitudinal rows of 
small tubercles. Whole thorax mesially carinate and also furnished above on either 
side with a pair of carina, all the carinz equidistant and furnished, as well as the 
intermediate spaces, with small sparsely scattered tubercles. Abdomen and interme- 
diary segment similarly marked, but with an additional pair of subdorsal carinze and 
with fewer and much more obscure granulations, mostly confined to the carinz. 
Hind femora reaching to the end of the fifth abdominal segment. Abdomen nowhere 
expanded. 

Length of body, 72 mm.; antennz, 30 mm.; mesothorax, 18.5 mm.; metathorax, 
10.5 mm.; abdomen, 35.5mm.; hind femora, 22.5 mm.; width of middle of mesotho- 
rax, 3 mm. 

Three males. Texas, Boll, Lincecum. 

This species appears to fall near S. azteca Sauss., but differs by the carinate thorax 
with its dull coloring. 


The cerci, as shown in the table of species, are very long, being six 
times longer than broad. 
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PSEUDOSERMYLE STRAMINEUS Scudder. 
Plate LVITI, fig. 2. 


Bacunculus stramineus Scupper, Proc. Davenp. Acad. Se., IX, 1902, p. 20, pl. 1, 
fig. 1. 


Described by the author as follows: 


Bacunculus stramineus Scudder, sp. nov. (pl. I, fig. 1). Body very slender, flavo- 
testaceous, the sides of the thorax, the undersurface of the metathorax, and most of 
the undersurface of the middle femora white or hoary, at least in the male, the 
tibiz more or less tinged with green in the female; the terminal abdominal seg- 
ments are more or less hoary (male) or green (female). Head a little longer than 
the pronotum, somewhat tumid in the female, laterally striped with white in the 
male, in the latter with a pair of longitudinal rugze following behind the inner mar- 
gin of the antennal scrobes; antenne pale green (female) .or testaceous, becoming 
apically infuscated (male), very slender and shorter than the body. Body smooth, 
the thorax with a feeble median carina. Seventh abdominal segment of male nearly 
as long as the eighth and ninth together, the ninth slightly longer than the eighth, 
the seventh segment not inflated, bearing beneath a bulbous body not reaching the 
extremity of the eighth segment with a cap which a little surpasses it; ninth seg- 
ment cylindrical, equal, truncate, bearing a pair of cerci, straight, rather stout, but 
compressed, equal and apically very briefly and bluntly bifid plates, nearly as long 
as the segment. 

Length of body, male, 50 mm., female, 42 mm.; antennz, male, 22 mm., female, 
26 mm.; head, male, 2.5 mm., female, 2.5 mm.; thorax, male, 23 mm., female, 
18.5 mm.; mesothorax, male, 12.5 mm., female, 9 mm.; abdomen, mule, 23.5 mm., 
female, 22 mm.; fore femora, male, 14 mm., female, 10.5 mm.; middle femora, male, 
11.5 mm., female, 8 mm.; hind femora, male, 14 mm., female, 10.5 mm.; width of 
metathorax in middle, male, 1 mm., female, 1.5mm. 1 male, 1 female. Between 
Mesilla Park and Little Mountain, July 1. (A. P. Morse.) 

The female is probably not quite mature. 


PSEUDOSERMYLE BANKSII, new species. 


Body very slender, testaceous, paler below. Head pale, slightly 
longer than the pronotum and distinctly swollen anteriorly, the sides 
marked with a longitudinal black stripe and with the usual longitudi- 
nal carine on top between and behind the eyes. Body smooth, with 
scarcely a trace of a median carina; mesothorax much longer than the 
metathorax. Seventh segment of the abdomen slightly shorter than 
the eighth and ninth together and considerably swollen on the posterior 
half, and here furnished with the usual ventral appendage, which is 
slightly longer than the eighth segment; eighth and ninth segments 
subequal in length, the latter the larger and equal. The cerci are as 
long as the last abdominal segment, moderately slender, slightly com- 
pressed, curving very slightly downward and inward, and are apically 
trifid, the center branch curving inward quite abruptly and forming 
the terminus of the main body of the cerci. 

Length of body, 64 mm.; antennz, 50 mm.; mesothorax, 16.5 mm. ; 
metathorax, including the intermediary segment, 12 mm.; fore femora, 
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25 mm.: middle femora, 22 mm.; hind femora, 25 mm.; width at the 
middle of the mesothorax, 1.25 mm. 

One male from Brazos County, Texas, collected in September by 
Mr. Nathan Banks, in whose honor the species is named. Also a 
male from Buna, Jasper County, Texas, on November 15, 1902, by 
Dr. A. D. Hopkins. The latter specimen was taken on pine. 

Type.—No. 6616, U.S.N.M. 

This insect may prove to be the male of Sermyle strigata Scudder, 
but more material is needed before it can be proven. The very 
slender form, however, seems to militate against this. 


BACUNCULUS Burmeister. 


Bacunculus BURMEISTER, Handb. Ent., II, 1838, p. 566. 


Burmeister established Bacunculus as a subgenus of Bacteria. As 
represented in the United States, the genus is defined as follows: 

Very closely allied to Diapheromera. Head smooth in both sexes, 
subcylindrical, anteriorly swollen, elongate, more than twice as long 
as broad, and horizontally attached to the thorax. Antenne much 
more than twice as long as the anterior femora. Prothorax about 
one-sixth as long as the mesothorax; mesothorax slightly longer 
than metathorax. Legs of male unarmed, slender, filiform; middle 
femora of male not at all swollen as they are in Diapheromera; legs 
of female usually unarmed, but the middle and posterior femora are 
sometimes armed below on the median line next the apex with a dis- 
tinct, though usually minute, spine. Body of male more slender than 
in Diapheromera and the cerci of similar shape and relative proportion 
as in that genus. 

The unswollen middle femora of the males make it easy to distin- 
guish this genus from Diapheromera, but from female specimens alone 
it is more difficult. The more elongate and anteriorly swollen head 
together with the more generally unarmed legs will usually serve, 
however, to distinguish the females with considerable certainty. 

In the United States we have a single species. 


BACUNCULUS TENUESCENS Scudder. 
Plate LVI, figs. 1, 2. 
Bacunculus tenuescens ScuppEr, Cat. Orth. U.8., app., 1899, p. 95. 


This species is figured on Plate I, figs. 1 and 2 of the above work, and 
described in the following words: 


Body exceedingly slender, flavous beneath, brown (male) or green (female) above, 
becoming infuscated on the lower portion of the sides, forming a postocular stripe. 
Head greatly elongated, much longer than the pronotum; antenne much shorter 
than the body. Entire body quite smooth with a very delicate mesial carination. 
Seventh and ninth abdominal segments of male subequal in length, slightly longer 
than the eighth and about half as long as the sixth, the seventh segment scarcely 
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inflated, bearing beneath a deflexed subspatulate convex plate, reaching the tip of 
the eighth segment and no broader than it; ninth segment cylindrical, equal, trun- 
cate, bearing a pair of decurved and incurved, cylindrical but slightly clavate, blunt 
tipped cerci, about as long as the segment. 

Length of body, male, 64.5 mm., female, 53 mm.; antennz, male, 41 mm., female, 
35 mm.; head, male, 3.25 mm., female, 3.5 mm.; thorax, male, 31.5 mm., female, 25 
mm.; mesothorax, male, 16 mm., female, 13 mm.; abdomen, male, 30 mm., female, 
25 mm.; fore femora, male, 18 mm., female, 15.5 mm.; middle femora, male, 14.5 
mm.; female, 13.5 mm.; hind femora, male, 20 mm., female, 16 mm.; width of me- 
sothorax at middle, male, female, 1 mm. 

One male, one female. Cedar Keys, Fla., June 6; Capron, Florida. 

The tip of the abdomen of the female is lost. 

The female from which the above description was made is evidently 
immature, as the measurements do not at all agree with those of mature 
individuals in the collection of the U. S. National Museum. The fol- 
lowing notes are made from a mature female collected by Hubbard and 
Schwarz at Cedar Keys, Florida, in the month of June: 

Color uniformly light greenish-brown, probably green in life. Ninth abdominal 
segment slightly longer than the seventh. Supraanal plate subtriangular, mesially 
keeled. Cerci long and slender, about as long as the last abdominal segment. 
Extreme length of body from front of head to tip of cerci, 85 mm., head 4.5 mm., 
mesothorax 19 mm., metathorax 14.5 mm., fore femora 19 mm., middle femora 16.5 
mm., hind femora 20.5 mm., cerci 4 mm,; width of mesothorax at middle 2 mm. 


A female specimen from Biscayne, Florida, from the Riley collec- 
tion, which is referred to this species, is apparently much above the 
ordinary size, giving the following measurements: Extreme length of 
body 110 mm., head 5.5 mm., mesothorax 24 mm., metathorax 19.5 
mm., fore femora 27.5 mm., middle femora 21 mm., hind femora 26 
mm., cerci4mm. This specimen is but little thicker than moderate- 
sized individuals and shows no peculiarities indicative of a new species. 

The brown color of the males of this species varies from light to 
quite dark, and the legs, probably also the body in some specimens, 
are greenish-brown. 


DIAPHEROMERA Gray. 
Diapheromera Gray, Syn. Phasm., 1835, p. 18. 


This genus has the following characters: 

Head smooth in both sexes, subquadrate or subcylindrical, usually 
less than twice as long as broad and obliquely attached to the thorax; 
antenne much more than twice as long as the anterior femora; protho- 
rax usually less than one-fourth as long as the mesothorax; meso- and 
metathorax subequal in length. Body linear, especially in the male; 
basal segment of abdomen oblong, in male twice as long as broad. 
Middle femora much swollen in the male, distinctly thicker than the 
hind ones, those of the female scarcely swollen and not distinctly larger 
than the hind ones. Posterior femora armed beneath on median line 
near the apex with a single spine, in the male large and distinct, in the 
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female sometimes large and distinct but usually much smaller than in 
the male and sometimes minute or even wholly absent. Cerci of male 
cylindrical, longer than the last abdominal segment and, except in 
D. mesillana, strongly incurved. 

Our common northern walkingstick belongs to this genus, the species 
of which are distributed more widely over our country than those of 
any other of our genera. None of the species have been found west 
of the Rocky Mountains. Five species occur in the United States. 
They may be separated by the following table, which is for the greater 
part taken from a paper on this genus by Dr. Scudder: ¢ 


a. Male cerci strongly incurved. 

b. Ninth abdominal segment of male subequal, scarcely larger at apex than at base, 
the seventh segment much longer than the eighth; male cerci with a basal 
tooth. 

c. Inner ventro lateral carina of the posterior femora with minute serrations; 
meso- and metathorax unicolorous. 

d. Male cerci with a blunt tooth at inner inferior base (Plate LVIII, fig. 6); 

female cerci relatively stout, about half as long as the last dorsal segment. 

femorata Say. 

dd. Male cerci with a sharp thorn at inner inferior base (Plate LVIII, fig. 5); 

female cerci relatively slender, almost or quite as long as the last dorsal 

I is cectin dnd sce cintuweakncd sdaeeeotaee veliei Walsh. 

cc. Inner ventro-lateral carina of the posterior femora smooth; meso- and 

metathorax longitudinally marked with black beneath. 

arizonensis, hew species. 

bb. Ninth abdominal segment of male apically inflated, and here nearly half as 

broad again as at base, the seventh and eighth segments of subequal length; 

male cerci without a basal tooth......................... carolina Scudder. 

ak es NIL INNIS oc cc idee ewecscnccen suncwaused mesillana Scudder. 


DIAPHEROMERA FEMORATA Say. 
Plate LVI, fig. 4; Plate LVIII, fig. 6. 

Spectrum femoratum Say, Exp. Long., II, 1824, p. 297; Amer. Ent., III, 1828, 

p. 37, pl. xxvu.—Lerpy, Proc. Acad. Nat. Sci. Philad., I1I, 1846, pp. 80-84. 
Diapheromera femorata Harris, Treat. Ins. Inj. Veg., 1840, p. 119.—Scuppker, 

Psyche, IX, 1901, p. 188. 
Phasma (Bacteria) femorata Haan, Bijdr. kenn. Orth., 1842, pp. 101, 134. 
Bacunculus femoratus Unver, Harris, Treat. Ins. Inj. Veg., 3d ed., 1862, p. 146. 
Diapheromera sayi Gray, Syn. Phasm., 1835, p. 18. 
Bacteria sayi CHARPENTER, Orth. deser., 1841-1845, pl. tv. 
Bacteria (Bacunculus) sayi BuRMEIsTER, Handb. Ent., II, 1838, p. 566. 
Bacunculus sayi THomas, Trans. Ill. St. Agric. Soc., V, 1865, p. 441. 
Bacteria linearis GossE, Lett. Alab., 1859, p. 275. 

Color fuscous or green, the males more often exhibiting the latter 
color. Mature individuals, especially the females, are almost always 
fuscous during the autumn months. The middle femora of the dark 
colored males are distinctly banded with lighter color. 

Head smooth in both sexes, subquadrate, scarcely elongate, obliquely 








@ Psyche, IX, 1901, pp. 187-189. 
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attached to the thorax; eyes round, slightly more prominent in the 
male than in the female. Antenne long and slender, about as long as 
the body; prothorax short, about one-fifth as long as the mesothorax, 
the dorsal cruciform impression distinct, especially the transverse inci- 
sion; meso- and metathorax subequal in length, without median carina. 
Legs of male long and slender, except the middle femora, which are 
much swollen and distinctly thicker than the others; of the female, 
shorter in proportion, and the middle femora are not swollen, no 
thicker than the others. Fore legs unarmed, undulate and smaller at 
the base; hind and middle femora of the male armed beneath on the 
median line near the apex with a large, prominent spine; of female, 
similarly armed, but the spine is much smaller, often quite minute. 
Abdomen smooth; intermediary segment visible only from above and 
firmly united to the metathorax; basal segment elongate, nearly or 
quite twice as long as broad in the female and three times as long as 
broad in the male; seventh segment in the male distinctly longer than 
the ninth and three times as long as the eighth. Cerci of male some- 
what longer than the terminal segment of the abdomen, cylindrical, 
oval at apex, bluntly tubercled interiorly at base, clothed with micro- 
scopic stiff hairs and strongly curved horizontally inwards, usually 
crossing each other at about the middle; female cerci straight, stout, 
acuminate, less than half as long as the terminal segment of the abdo- 
men, and partially concealed from above by the exposed tip of the 
triangular supraanal plate, which, as well as the cerci, is sparsely cov- 
ered with very short hairs of microscopic size. 

Length of body, male, 72 mm., female, 70 mm.; mesothorax, male, 
17 mm., female, 16 mm.; metathorax, male, 16 mm., female, 13.5 
mm.; middle femora, male, 15.5 mm., female, 11.5 mm.; hind femora, 
male, 19.5 mm., female, 15 mm.; hind tibia, male, 25 mm., female, 
16 mm. 

The above description was drawn up from a male and female col- 
lected in copulation at Rosslyn, Virginia, on September 12, 1900. 
The males are quite uniform in size, but the females are quite variable, 
the one from which the above measurements were taken being a small 
specimen. A large female from Massachusetts before me gives the 
following measurements: Length of body, 92 mm.; mesothorax, 19 
mm.; metathorax, 17 mm.; middle femora, 14.5 mm.; hind femora, 
18.5 mm.; hind tibia, 20 mm. 

This species is our most common phasmid and occurs throughout 
the northern part of the country from the Rocky Mountains eastward. 
It is said to also occur as far south as Mexico, but is more rare in the 
South, being quite generally replaced there by the next species, velied. 
Many of the southern records pertain to allied species mistaken for 
JSemorata. 

These insects mate in the autumn and pairs are often seen in the act 
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of copulation. The female drops the eggs at random in the woods, 
where they lie till the following spring before hatching. Eggs depos- 
ited on November 9 and kept indoors gave forth the young during 
the last week of the following March. Some eggs are slow in giving 
forth the nymphs and so the insect may be found in various stages of 
development all through the season. Some of the eggs lie through 
even the second winter before hatching. The young are said to pass 
through but two stages in the course of growth, which averages less 
than two months. The newly hatched nympbs are of a uniform pale 
yellowish-green color and measure about 5 mm. in length, ones reared 
at the insectary of the Division of Entomology giving the following 
measurements: Length of body, 8 mm., hind femora, 3.5 mm. The 
young are said to live on low herbage and drop to the ground when 
disturbed. There is but one generation annually. 

This is the only one of our phasmids that is of economic impor- 
tance. It has been recorded as occurring in injurious numbers on for- 
est trees. In such cases burning over the ground in winter to kill the 
egyzs is recommended. 





DIAPHEROMERA VELIEI Walsh. 


Plate LVIII, fig. 5. 


Diapheromera velit WausH, Proc. Ent. Soc. Philad., III, 1864, pp. 409-10.— 
Scupper, Psyche, IX, 1901, p. 189. 

This species may be defined as follows: 
Of the same size and form as J). femorata, and also agreeing with it 
in being dimorphic in color, both brown and green forms occurring. 
It differs from that species in the following particulars: Head slightly 
more elongate; middle femora of male not usually banded with gray; 
seventh abdominal segment of the male no longer than the ninth, while 
in femorota it is one-fourth longer. Male cerci with a sharp spine or 
tooth at the base on the inner side instead of a blunt tubercle; female 
cerci nearly or quite as long as the apical segment of the abdomen 
instead of less than half as long, and they are usually more slender 
than in femorata. In general, the color of the dark form of weéei 
seems to be somewhat lighter than that of the corresponding form of 
Jemorata, but in this respect both species are variable. 

This species is more southern in its distribution than femorata. It 
occurs east of the Rocky Mountains from Nebraska to Maryland, 
south to Georgia and Texas. It occurs also in Mexico. It was 
described from Nebraska, and Scudder reports it from a number of 
States within the region specified above. I have seen specimens from 
Virginia, Kansas, Oklahoma, Texas, and Colorado. Some of the 
females from Oklahoma have the spine beneath the posterior and inter- 
mediate femora entirely aborted, causing them to be separable from 
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the females of Bacunculus only with great difficulty. The shape of 
the head and the association of the males with the females, however, 
made the identification quite certain. 


DIAPHEROMERA ARIZONENSIS, new species. 


Slenderer than J). femorata, uniformally light yellowish brown, with 
the meso- and metathorax longitudinally marked beneath with shiny 
black. Antenne nearly as long as the body and concolorous with it. 
Thorax smooth, with a very slight median carina; mesothorax slightly 
longer than the metathorax; seventh segment of the abdomen dis- 
tinctly longer than the ninth, somewhat constricted on the anterior 
third; ninth segment with the posterior maryin concave, exposing the 
tip of the triangular supraanal plate. Cerci shaped as in femorata 
and welie7, with the basal tooth intermediate between those species. 
Legs long and slender, the middle femora relatived; less swollen than 
in allied species. 

Length of body, 76 mm.; antenne, about 65 mm.; mesothorax, 18 
mm.; metathorax, 16.5 mm.; middle femora, 18 mm.; hind femora, 
22.5 mm. 

One male, Hot Springs, Arizona, June 28,1901. Collected by Messrs. 
Schwarz and Barber. 

Type.—No. 6612, U.S.N.M. 

This species is closely allied to femorata and velie?, but can be dis- 
tinguished from them by the characters given in the table and by the 
more slender form. The elongate seventh abdominal segment will 
readily separate it from ve/ée:. It is quite a characteristic-looking 
species, though the differences that separate it from its allies are diffi- 
cult to define. 

DIAPHEROMERA CAROLINA Scudder. 


Diapheromera carolina Scupper, Psyche, LX, 1901, p. 188. 
The following is the description as given by the author: 


Stouter than D. femorata, testaceo-castaneous, glistening, the thorax with a rather 
broad median bronze-fuscous stripe, not reaching the median segment, and inter- 
rupted at the posterior end of the mesonotum, the fore legs greenish, the antennze 
testaceous; thorax with excessively fine transverse striation. Mesothorax and meta- 
thorax (including median segment) of similar length. Seventh and eighth abdom- 
inal segments of subequal length, each faintly enlarging from base, the ninth a little 
shorter, apically inflated and subglobose, nearly half as broad again at apex as at 
base, the cerci much as in D. femorata, but stouter, more compressed, and without 
basal tooth. 

Length of body, 67 mm.; head, 3 mm.; mesothorax, 13.5 mm.; fore femora, 20.5 
mm.; hind femora, 19.5 mm. 

One male. North Carolina. (Morrison. ) 
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DIAPHEROMERA MESILLANA Scudder. 
Diapheromera mesillana ScuppER, Psyche, IX, 1901, p. 189. 


The original description is here given in full. 


Slenderer than D. femorata, uniform greenish flavous, the antennz infuscated 
beyond the basal third, the thorax smooth, with an obscure median carina; subapi- 
cal inferior spine of middle and hind femora rather slight. Mesothorax and metatho- 
rax (including median segment) of equal length. Seventh and ninth abdominal 
segments subequal in length and distinctly longer than the eighth, all equal in width 
and nowhere enlarged, the ninth rather feebly and angularly emarginate, exposing 
a small, transverse, apically arcuate, supraanal plate; cerci about as long as the ninth 
abdominal segment, rigidly straight, directed backward and not at all downward, 
slender tapering, blunt tipped, externally convex, and internally concave. 

Length of body, 55 mm.; head, 3 mm.; antenne, circa 37 mm.; mesothorax, 12.5 
mm.; fore femora, 14.5 mm.; middle femora, 11 mm.; hind femora, 13.5 mm. 

Two males. Between Mesilla and Las Cruces, New Mexico, June 30. (A. P. 
Morse. ) 


MEGAPHASMA, new genus. 


Head smooth, rounded, subvertical; antenne more than twice as 
long as the anterior femora; prothorax one-fifth as long as the meso- 
thorax and transversely incised; meso- and metathorax subequal in 
length and with a distinct, though slight, median carina. Middle and 
hind femora swollen in both sexes, the middle ones somewhat larger 
than the posterior ones in the male, and both the middle and posterior 
pairs in both sexes armed beneath on the median line next the apex 
with a prominent spine and sometimes, at least in the female, with a 
row of equally large ones extending along the entire length of the 
femora below. 

This genus is erected for that large Southern walkingstick described 
by Stal as Diapheromera dentricus. This insect exhibits characters 
that are certainly of generic value. The rounded, subvertical head, 
broad, spatulate cerci xnd unusually large size will readily separate it 
from all other of our genera. Déiapheromera is the most nearly allied 
genus, but the characters given in the table will at once separate it 
from that genus of much smaller insects. 

In the United States we have a single species. 


MEGAPHASMA DENTRICUS St8l. 
Plate LVII, fig. 2, 2a, 2b. 


Diapheromera dentricus Std, Rec. Orth., III, 1875, p. 76.—Scupprr, Psyche, IX, 
1901, p. 187; Harpers Mag., LX XXVIII, 1894, p. 456, fig. 1. 


This species was originally described from Opelousas, Louisiana. 
The following description is made from specimens, male and female, 
in the U. S. National Museum collection: 

Yellowish brown or fuscous. Head rounded, subvertically attached 
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to the thorax. Antenne multiarticulate,“ more than twice as long as 
the anterior femora. Cruciform impression on the pronotum distinct, 
meso- and metathorax subequal in length and furnished above with a 
scarcely perceptible delicate median carina. Ninth abdominal segment 
slightly longer than the seventh. Legs stout, anterior ones unarmed 
and but half as thick as the others; posterior and middle tibiz deeply 
denticulate below on the median carina, which is considerably elevated 
and terminated at the apex in a blunt spine, as is also the posterior 
ventro-lateral carine. The posterior and intermediate femora are 
large and regularly trapezoidal in form, each border below denticulate 
and spined on the median line with small apinules, except the terminal 
one, which is very large in the male. In the female all the spines are 
often large, but not so large as the terminal one of the male; the 
femora are broadest on the lower side and slightly swollen toward the 
base. The male femora are somewhat more rounded than those of 
the female. Posterior femora extending to the apex of the third 
abdominal segment in the female and almost to the middle of the 
fourth in the male; margins above coxal cavities slightly expanded 
and dentate. Cerci stout, in female less than one-half as long as the 
last abdominal segment; in male expanded apically, somewhat spat- 
ulate and directed strongly downward. 

The original description, which was made from the female sex 
alone, gives the following measurements: Length of body 123 mm.; 
thorax 53 mm.; mesothorax 24 mm.; metathorax 24 mm.; abdomen 70 
mm.; fore femora 27 mm.; middle femora 20 mm.; posterior femora 
23 mm.; width of middle of mesothorax 5 mm. 

Often the general color is reddish brown, legs lighter. A specimen 
in the U. S. National Museum collection has the middle and hind 
femora and the posterior two-thirds of the prothorax green, varie- 
gated with light gray and brown; on the femora the gray is grouped 
together in the form of broad, illy defined bands. Other specimens 
have the anterior portion of the prothorax and mesothorax, both above 
and below, greenish black. 

This insect has been recorded from Louisiana, Texas, New Mexico, 
and, with doubt, from Alabama. One female specimen in the U. S. 
National Museum is from East Joplin, Missouri, the most northern 
locality yet recorded for this species. 

This is the largest walkingstick that occurs in the United States, a 
female before me measuring 145 mm., which is 5 mm. less than one 
in the collection of the Academy of Natural Sciences of Philadelphia. 
This species suggests tropical forms more than anything else in our 

«The antennal segments of a male specimen from Texas were counted and were 
found to number just seventy-eight. The antennz of the specimen figured is drawn 
nearly twice too thick, except basally. 
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fauna, and the large size commands attention wherever seen. Mr. 
Mitchell, of Victoria, Texas, informs me that they are not uncommon 
in the wooded bottoms in that vicinity, where they occur on grape 
vines. 

Subfamily ANISOMORPHIN 44. 

In this subfamily the antenne are more than twice as long as the 
anterior femora. Tibiz furnished with a sunken areola below next 
the apex; coxe visible from above; tarsi distinctly pentamerous. 
Mesothorax not more than three times as long as the prothorax. 
Intermediary segment invisible. 

We have a single genus of this subfamily in the United States. 


ANISOMORPHA Gray. 
Anisomorpha Gray, Syn. Phasm., 1835, p. 18. 


This genus, as represented in the United States, has the following 
characters: 

Head not more than one and one-half as long as broad, horizontally 
attached to the thorax. Body broad and stout, especially in the 
female; prothorax furnished with distinct odoriferous glands; meso- 
and meta-thorax subequal in length. Legs stout and thick, unequal, 
the middle pair the shortest; abdominal segments subquadrate or 
transverse, especially in the female, the seventh and ninth subequal 
in length, intermediary segment invisible. Cerci short, rounded, 
similar in both sexes. 

We have two closely allied species, one occurring more commonly 
in the extreme Southern States and the other ranging farther north. 
Their differences are comparative and may be tabulated as follows: 

a. Female, color generally yellowish brown with conspicuous broad black dorsal and 
lateral stripes. Head noticeably longer than broad; body more elongate, seven 
to nine times as long as broad. Male, color and head as in female. Body still 
more elongate, about twelve times as long as broad, averaging about 45 mm. in 
RR csdo 5S ccccstseenseeceescduekeeceenesans cee mes ae eee buprestoides Stoll. 

aa. Female, color uniformly ferruginous of various shades or inconspicuously striped 

with very narrow dusky dorsal and lateral stripes. Head less noticeably 
longer than broad. Body proportionately shorter and broader, six to six and 
one-half times longer than broad. Male, color same as female. Head and 
proportions about the same as in buprestoides but smaller, averaging no more 
ee So. . ssc cencecawi. divas caduccsbectsavacs coderwen ferruginea Palisot. 


ANISOMORPHA BUPRESTOIDES Stoll. 
Plate LIX, fig. 1. 


Phasma bupre:'s.des Stoui, Repr. Spectr., 1787-1813, p. 68, pl. xx, fig. 87. 

Anisomorpha buprestoides Gray, Syn. Phasm., 1835, p. 19.—Scupper, Can. Ent., 
XXVII, 1895, p. 30. 

Phasma ( Anisomorpha) buprestoides HAAN, Bijdr. Kenn. Orth., 1842, p. 101. 

Spectrum bivittatum Say, Amer. Ent., III, 1828, pl. xxxvuit. 

Spectrum vittata Jancer, Life N. Amer. Ins., 1854, p. 123. 
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The following description of this common Southern walkingstick 
is made from a series of both sexes in the collection of the United 
States National Museum. 

Color varying shades of yellowish brown, often almost fuscous, 
with conspicuous broad, black stripes extending from the front of the 
head to the tip of the abdomen, one dorsal and one on each side. 
These stripes, in dark-colored individuals, are often more or less con- 
fused, but in light-colored specimens they are very conspicuous and 
well defined. Some specimens, apparently killed soon after trans- 
formation, are paler in color and with the stripes narrow and indis- 
tinct. Legs short and stout, unequal, the middle pair the shortest, in 
male more slender than in the female, dark colored, except in light- 
colored individuals, where they are colored the same as the body; the 
tibie and femora of each pair of legs are subequal in length. Head 
noticeably longer than broad, horizontally attached to the thorax and 
subquadrate in shape, somewhat swollen anteriorly. Antenne about 
three times as long as the anterior femora, the fourth segment the 
shortest. Prothorax mesially incised and transversely sulcate in the 
middle, about twice as long as broad, usually more than one-third as 
long as the mesothorax, furnished above on each well-elevated border 
in front with a prominent gland, opening laterally from which is 
ejected a pungent spray when the insect is excited. Meso- and meta- 
thorax subequal in length, the former usually slightly the longer and 
on the disk sometimes furnished, especially toward the sides, with 
several granules, often quite acute; there is no median carina. Abdo- 
men smooth, without carina, segments, especially the basal ones of the 
female, subquadrate or transverse, in the male usually somewhat 
longer than broad, intermediary segment invisible. In the female the 
seventh segment beneath forms a large scoop-shaped process, at the 
base of which are situated the genital organs. Cerci short, in the 
female no more than one-half as long as the last abdominal segment, 
in the male almost as long as the apical segment, straight and subcylin- 
drical in both sexes, projecting subhorizontally backward in the 
female and subperpendicularly downward in the male. The male 
usually has the tip of the abdomen curved under. 

Measurements made from a mated pair from Key West, Florida, are 
as follows: Length of body, male 45 mm., female 61 mm.; head, male 
3.5 mm., female 6 mm.; antenne, female 40 mm.; prothorax, male 
3.5 mm., female 6 mm.; mesothorax, male 7 mm., female 12 mm.; 
metathorax, male 6 mm., female 10 mm.; fore femora, male 9.5 mm., 
female 13 mm.; middle femora, male 7 mm., female 10.5 mm.; hind 
femora, male 9.5 mm., female 14 mm.; width of head, male 2.5 mm., 
female 4 mm. 

This species, which is sometimes called the musk mare, seems to 
occur most commonly in the extreme Southern States. The U. S. 
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National Museum contains over twenty specimens, all from Florida, 
except some without labels, which are probably from Mississippi. It 
has been recorded from various localities in the southeastern part of 
the United States, but the more northern records doubtlessly belong 
to the next species. Several young specimens referable to this species 
are uniformly brownish gray in color, but otherwise resemble the 
adults. 
ANISOMORPHA FERRUGINEA Palisot de Beauvois. 
Plate LIX, fig. 2. 
Phasma ferruginea Pautsot DE Bravvors, Ins. Afr. Amer., 1805-1821, p. 167, pl. 
x1Vv, figs. 6, 7. 

Anisomorpha ferruginea Gray, Syn. Phasm., 1835, p. 18. 

Phasma (Anisomorpha) ferruginea Haan, Bijdr. Kenn. Orth., 1842, p. 101. 

This species is very closely allied to the preceding one. The color 
is in general lighter than in buprestoides and usually uniform, and not 
conspicuously marked by black stripes as in that species, sometimes 
with narrow stripes, more often noticeable in the males. The head is 
usually less noticeably longer than broad, and the body is proportion- 
ately shorter and broader as tabulated above. The males average 
less in size and the habitat seems to extend farther north than that of 
buprestoides. The measurements from a pair from Tallulah, Georgia, 
are as follows: 

Length of head, male 3mm., female 5.5 mm.; body, male 31 mm., 
female 50 mm.; fore femora, male 8 mm., female 10 mm.; middle 
femora, male 5.5 mm., female 8.5 mm.; hind femora, male 8 mm., 
female 11 mm.; prothorax, male 2.5 mm., female 5 mm.; mesothorax, 
male 5 mm., female 9.5 mm.; metathorax, male 4 mm., female 8.5 
mm.; width of head, male 2 mm., female 4.5 mm. 

This species appears to extend farther north than dbuprestoides, but 
it also occurs in Florida. The specimens in the collection of the United 
States National Museum are from Florida, Louisiana, Kentucky, and 
Pennsylvania. 

This species, as well as the preceding one, is said to he able to throw 
a colored fluid to a considerable distance from the well-developed scent 
glands, situated on the thorax. 


TIMEMIN AY, new subfamily. 


This subfamily presents the following characters: 

Antenne longer than the anterior femora; tibie furnished beneath 
at the apex with a sunken areola; coxe invisible from above; tarsi 
three jointed. Intermediary segment as distinct as the rest of the 
abdominal segments, freely articulated to the thorax and not at all 
connate with it as in all other of our groups. 

This well-defined subfamily is proposed for the genus Zimema of 
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Seudder. The structure of the insects here included is different from 
all other of our Phasmide, as is shown by the legs being attached 
beneath the body in such a manner as to conceal the cox from above. 
The three-jointed tarsi are also peculiar to this subfamily. The three- 
jointed tarsi are obviously the result of a unition of the first three seg- 
ments of the normal pentamerous phasmid tarus. This is indicated by 
the lower surface of the first segment showing obscure segmentation 
where the original segments have united. 

We have but one genus of this interesting subfamily in the United 
States. 

TIMEMA Scudder. 


Timema Scupper, Can. Ent., XX VI, 1895, p. 30. 


The characters limiting this genus are: 

General form short and broad, not linear, head subquadrate, no 
longer than broad, as broad as the thorax. Antenne much longer 
than the anterior femora, basal segment very large, three times as 
long as broad, enlarged apically. Prothorax quadrate, not narrowed 
anteriorly, no shorter than the metathorax and without distinct odorif- 
erous glands; meso- and metathorax subequal in length. Legs short and 
stout; cerci of male forcipulate, irregular in shape and curving 
inwards, of female stout, vertically flattened and straight, in both sexes 
longer than the last abdominal segment. 

We have a single species. 


TIMEMA CALIFORNICA Scudder, nev species. 


Plate LVII, fig. 5; Plate LVIII, figs. 7, 7¢. 


This species, the type of the genus, has never been described. Dr. 
Scudder has very kindly furnished the following description, which is 
here published for the first time: 


Head large, thorax depressed, abdomen depressed cylindrical, expanding some- 
what posteriorily, the whole body smooth, glistening a little, nearly uniform luteo- 
testaceous with a faint greenish tinge, the abdomen slightly lighter in tint than the 
thorax, the latter striped longitudinally and narrowly with brownish fuscous, most 
distinctly in a submarginal stripe, in which are fuscous impressed puncta. Antenne 
about as long as head and thorax together. All the legs short, the hind femora 
about as long as the first three abdominal segments. Last abdominal segment of 
male somewhat expanded and tumid, the hind margin sinuato-truncate, the cerci 
about as the last segment, asymetrical, tortuous, abruptly incurved, basally depressed, 
apically tapering to a point. 

Length of body, male 14.25 mm.; female 22.5 mm.; antennz, male 5.25 mm.; 
female 7 mm.; mesonotum, male 1.5 mm.; female 2.5 mm.; hind femora, male 
3.25 mm.: female 4.5mm. One male, one female, Santa Cruz Mountains, California. 
(L. Bruner. ) 


The U. S. National Museum contains three typical specimens of this 
species, two males and one female, from Santa Cruz Mountains, Cali- 
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fornia, collected by Albert Keobele. The antenne of the males are 
broken, but those of the female are intact and measure 14 mm. in 
length and are 22 jointed. It would therefore appear that the antenne 
of Dr. Scudder’s specimens, at least those of the female, were broken. 

The trochanters of these insects are large and distinct, more so than 
in any other of our Phasmide. The head is marked by a narrow post- 
ocular stripe, which extends more or less distinctly across the entire 
length of the pronotum. 

Besides these specimens from the Santa Cruz Mountains, the U. S. 
National Museum containsa male anda female from Los Angeles County, 
California, that may represent a new species, but their condition is too 
poor to warrant their description as such without additional and bet- 
ter preserved material. They differ from the typical specimens in 
being proportionately shorter, head more flattened vertically, without 
the postoculate black line, and, together with the pronotum in the male, 
rugose above. The female cerci are more slender, and the meso- and 
metathorax of both sexes seem less developed than in the specimens 
from Santa Cruz Mountains. The male cerci also differ in being more 
foliaceous. Plate LVIII, fig. 7¢, shows the male cerci of the specimen 
from Los Angeles County, and Plate LVIII, fig. 7, the same of the 
Santa Cruz Mountain specimens. 

This species apparently represents a step in the transition from the 
Phasmide to the Forficulide. The forcipal cerci of the males, ven- 
trally attached legs, short, broad head, and especially the short, stout 
legs with the three jointed tarsi, indicate a relation to the ear-wigs. 
As Phasmids these creatures are certainly anomalies, and at a casual 
glance are not always readily recognized, having, in one instance at 
least, been mistaken for a species of Perlid larve. 


NOTE. 


Since this paper has been made up into pages, Mr. E. A. Schwarz 
collected a specimen of Phasmide representing a species new to our 
fauna. It was taken at Key West, Florida, on April 6, and, except 
for the discordant factor of the median segment being slightly shorter 
than the metathorax, seems to fall quite naturally into the Bacterid 
genus Haplopus of Gray. As the specimen is an immature female, 
any attempt at specific determination would be unsatisfactory. It may 
eventually prove to be the Haplopus cubensis of Saussure, but it does 
not seem to agree very well with the description of that species. 
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EXPLANATION OF PLATES. 
Puiate LVI. 
(After Scudder. ) 


Bacunculus tenuescens Scudder, male. 
Bacunculus tenuescens Scudder, male, side view of the tip of the abdomen. 
Pseudosermyle strigata Scudder, female. 


Pirate LVII. 


Parabacillus coloradus Scudder, ‘male. 
Megaphasma dentricus Stal, male. 
Megaphasma dentricus Stal, male, side view of head and pronotum. 
Megaphasma dentricus Stal, male, side view of the tip of the abdomen. 
Pseudosermyle arbuscula Rehn, female, end of the abdomen. 
Diapheromera femorata Say, male, side view of head and pronotum. 
Timema californica Scudder, female. 


Piate LVIII. 


Parabacillus coloradus Scudder, female (after Scudder). 
Pseudosermyle stramineus Scudder, male (after Scudder). 
Pseudosermyle truncata, new species, male, side view of the tip of the abdomen. 
Pseudosermyle truncata, new species, female, right middle leg. 
Pseudosermyle truncata, new species, female, tip of abdomen. 
Pseudosermyle arbuscula Rehn, female, right middle leg. 
Diapheromera veliei Walsh, male, end of abdomen. 
Diapheromera femorata Say, male, end of abdomen. 
Timema californica Scudder, male, end of abdomen. 
Timema californica Scudder, variety, male, end of abdomen. 
Pseudosermyle strigata Scudder, female, end of abdomen. 


Pirate LIX. 


Anisomorpha buprestoides Stal, female. 
Anisomorpha ferruginea Palisot de Beauvois, female. 
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DESCRIPTION OF AN EXTINCT MINK FROM THE SHELL- 
HEAPS OF THE MAINE COAST. 


By DanreL Wesster PRENTISS. 


Upon the shores and islands of Penobscot Bay and the adjacent coast 
there exist numerous shell-heaps, the majority of which were made by 
Indians. They vary greatly in size, some being an acre in extent, 
while others cover but a few square yards. The age of the majority 
of these shell-heaps 1s unknown, but from the absence of metals and 
articles of European manufacture from many of them, it is allowable 





PALATAL ASPECT OF SKULL—<a, Lutreola macrodon (Type); b, Lutreola vison ingens (Type); c, Lutreola 


vison lutreocephalus (No. 36915). 


to suppose that these at least date back to pre-Columbian times. This 
idea is strengthened by the discovery in one of them of the fragment 
of the skull of a mink, representing an extinct species which appears 
to be new, and is below described for the first time. Remains of other 
extinct species of animals will doubtless be detected as our knowledge 
of the contents of these shell-heaps increases. The drawings illustrate 
well the specific differences pointed out below. 
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LUTREOLA MACRODON, new species. 


Type specimen.—No. 115178, United States National Museum, col- 
lected by F. W. True and D. W. Prentiss in 1897. 

Type locality.—Brooklin, Hancock County, Maine. 

Condition of type.—Fragment of skull composed of the superior 
maxille, portions of the nasals, right zygoma, and palate extending 
6 mm. back of molars. All of the teeth are present on the right side, 
three incisors and one premolar on the left side. The teeth are in 
excellent condition except the canine, which is broken at the point, and 
portions of enamel missing. The bones are very brittle and of a yel- 
lowish color on their broken surfaces. 

Description.—Rostrum very wide, nasal aperture large, ant-orbital 
foramina also large. The nasals ascend more abruptly than in Z. vison 
lutreocephalus, its nearest relative. The dentition is very similar to 
this race, the principal differences being the large size of teeth and 
the more acute angle which the carnassial makes with the long axis of 


the skull. 


Measurements. 










Lutreola L. vison l L. tat 
se . : utreocepha- 
macrodon. | ingens. | ing 36915 

Type. Type | U.S.N.M.b 

Mm. Mm. Mm. 
tas oe Dean a Sow adwas eeiain eae wn ie aeeeene pewaaduekias 8.25 7.5 6.75 
i rs. ccnccnccdancecsiinnh tuesudususeesteewbenas 18. 25 7 14. 50 
re i < icacchinccbcivcussnnckenesankns éanwkeniee 9. 00 9.00 8.00 
IE I ns ccnccctaccesavesceReenncmeneebbabaabansns 12.50 12. 00 11.00 
From anterior of incisor row in middle line to posterior part of 

inner tubercle of molar .................. 30. 00 28.00 26.00 
Between ant-orbital foramina.............. 22. 00 20. 00 18.00 
Breadth of nasal aperture.................. 9.25 7.5 8.00 
ee aac dines cdkwedadoanseedvacdussencesuans 6x4 5x3 4.x3 
BOOBS OE TRGCIIOT TOW 00 CIP OF MAGA)... 5.5 oon os ccc cnccccccsccccnccsccces 14. 25 13. 25 13.00 
a Fort Yukon, Alaska. b Near Washington, District of Columbia. 


The skulls from which the foregoing measurements were taken are 
adult. The measurements of Z. macrodon, compared with those of 
L. v. lutreocephalus, its nearest relative, show the enormous size of 
this mink. JZ. ». ¢ngens was until now the largest American mink, 
but is decidedly smaller than the one here described. 

The resemblance of this species to Z. v. Jutreocephalus is very 
striking, but the difference in size of the teeth, the angle of the nasals, 
and the position of the carnassials justify me, I believe, in the absence 
of intermediate forms, in describing it as a new species. 

I wish to express my thanks to the Secretary of the Smithsonian 
Institution for permission to study and report upon this specimen, to 
Dr. C. Hart Merriam for access to the coMections of the Biological 
Survey, Department of Agriculture; to Mr. Gerrit S. Miller, jr.; and 
to Mr. Outram Bangs, of Boston. 





| 














REVISION OF THE CRUSTACEA OF THE GENUS 
LEPIDOPA. 


By James FE. BEnepict, 


Assistant Curator of Marine Invertebrates. 


No group of small nonparasitic animals is more inseparably and 
picturesquely associated with the environment in which the greater 
numbers live than are the members of the super-family Hippoidea, of 
which the sand bug, known as //ippa talpoida® since the time of Say, 
is the best known representative on the east coast of the United States. 
Members of this family are occasionally found even as far north as 
Cape Cod. They live in the sand on open beaches, which have been 
said to be the most barren of places for a collector with the exception 
of a desert. Nevertheless a walk along the shore is always interesting. 
The bleached and broken tests of sea urchins, beach-worn shells of 
mollusks which have lived beyond the surf lines, and the fragments of 
innumerable things which the waves cast up, momentarily attract the 
attention. Living things that occur are but few, and usually well- 
known species. One may expect to see an occasional swimming crab 
protecting itself from the surf and perhaps from the collector, by 
settling back into the sand nearly or quite out of sight, or a running 
crab hastening to its burrow, or if cut off from this retreat, plunging 
into the surf out of reach of scoop nets. The long rows of partially 
dried sea-weed often shelter Amphipods, Isopods, and shore insects, 
and digging along the water’s edge brings to light a few small Anne- 
lids and Synaptas, but the hunt alongshore with shovel and sieve 
where the waves are pounding results usually in finding little but 
Hippids, which scuttle about the sieve in the vain effort to escape, or 
if a sieve is not at hand, and the contents of the shovel have been spread 
upon the beach, quickly disappearing in the sand only to be brought 
back by a plunge of the hand. But in the warmer American waters, 
among the Hippids an occasional Albunea or Lepidopa will be found, 
seemingly living under the same conditions as the Hippids, though 
differently fitted for such conditions. Very few specimens of the 





@Now Emerita talpoida. Bull. U. 8. Fish Com., II, 1900, p. 138. 
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Albuneids seem to be present at one time, and the question naturally 
arises, is this their normal proportion, or do they occur in greater num- 
bers in some more favored locality, perhaps farther out where the 
sands are not always in motion, and where they would be able to use 
more deliberately, in feeding, the hands which have been altogether 
denied their relatives, the Hippids; or do they live deeper in the sand, 
where their long antennule may not only warn them of the presence 
of prey, but keep the way open and even entice the victim within 
reach of the strong hands‘ The answer to this question must be 
deferred until collectors have recorded more careful and extended 
observations; and it may not be out of place to here suggest 
that one reason for the scarcity of individuals is that collectors, 
having quickly obtained a sufficient number of 
Hippids for their purposes, do not prolong the 
search, and so miss a chance to obtain the rarer 
Albuneids. Between these forms striking differ- 
ences will be observed. The Hippids are shuttle- 
shaped, while the Albuneids, except in the case of 
Blepharipoda, are broader across the front than 
anywhere else. To some difference in habit is pos- 
sibly due the great difference in the eyes. Those 
of the Hippids are on slender almost thread-like 
stalks, while those of the Albuneids are remark- 
able for the peculiar and diverse shapes of the 
stalks which furnish characters that may be used 
not only to distinguish the genera, but to quite an 
extent, even the species ina genus. In the genus 
Albunea they are flattened, elongated, and in most 
species acutely triangular in shape, with a small 
cornea at the apex. In the genus Lepidopa they 
are scale-like, and in some species almost rec- 
tangular, while the cornea, if the small speck 

iw eribots wears 2 4. can be so called, may be situated either on the 
terminal or lateral margin. It is hard to under- 

stand just what is the function of the broad scale-like stalk. The speck 
which serves for the eye can hardly do more than distinguish light 
from darkness. In the genera having mere eyespecks on a scale- 
like stalk the antennule are extraordinarily developed. This forces 
another question upon us: Is not this a case of one sense organ hav- 
ing been developed at the expense of or in compensation for another, 
for the antennule are sense organs of no slight power, being from 
two to five times the length of the carapace—straight, stiff, and well 
provided with hairs which are probably sensory. These organs must 
be more useful than eyes to an animal living submerged in the sand 
Sin the situations where they have been found. Blepharipoda has yet 
a different eyestalk, slender as in the Hippids, but jointed in the middle. 
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The Hippide and the Albuneide make up the super-family Hippoidea 
of the Macrura Anomalia. 

In this paper four species are described as new, and, though the 
material is scanty, the localities from which the specimens were obtained 
are separated by long distances. Of the seven species now included in 
the genus Lepidopa six are represented in the collections of the U. S. 
National Museum and one in those of the museum of Union Univer- 
sity, Schenectady, New York. 


GENUS LEPIDOPA Stimpson. 


Lepidopa Stimpson, Proc. Acad. Nat. Sci. Phila.,1858, p. 230. 
Lepidops Stimpson, Ann. Lyc. Nat. Hist. N. Y., VII, April, 1860, p. 241.—Mrers, 
Revision of the Hippidea, Jour. Linn. Soc. Lond., XIV, Oct., 1878, p. 331. 


The Albuneids of this genus may be immediately recognized by the 
very long, stiff lashes of the antenhules or middle antenne in connection 
with the broad scale-like stalks which range in form from ovate to 
quadrate. The carapace in all species is shield shaped, the surface is 
but little broken by lines. 

The characters relied upon to distinguish the species are believed to 
be those least likely to vary. 


KEY TO THE SPECIES OF THE GENUS LEPIDOPA 


a’, Eye-stalks ovate. 


b’. With lobe between the central points of the front ...........-... venusta, p. 892 

b?. Without lobe between the points of the front..............---- websteri, p. 892 
a’, Eye-stalks subrectangular. 

b’. Cornea on the frontal margin of the eye-stalk very small -.-...-. myops, p. 892 


b*. Cornea on the outer margin. 
c’. Antero-lateral angle of eye-stalk produced much beyond the side, anterior 
SUIT DOING oo a oekaki se sek datccndccscccqndincseceeees deamz, p. 893 
. Antero-lateral angle not produced much, if any, beyond the line of the side, 
anterior margin straight or very slightly concave. 

d’. Inner distal angle of the eye-stalk more rounded than the outer. 
scutellata, p. 894 

ad. Outer distal angle of the eye-stalk more rounded than the inner. 
e’. Margin between the central and lateral teeth of the front is occupied by 
a sinus divided by a lobe into nearly equal parts. ...... mearnsi, p. 895 
e*. Margin between the central and lateral points occupied by the usual 
ocular sinus, the lobe not forming a second sinus between it and the 
SOUR NOON OF TG INGUIN. 6 xa oa cicacccindacacsaceued richmondi, p. 895 
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LEPIDOPA VENUSTA Stimpson. 
Lepidopa venusta Stimpson, Proc. Acad. Nat. Sci. Phila., 1858, p. 230 (without 
description); Ann. Lye. Nat. Hist. of New York, VII, p. 79. 
Lepidops venusta Miers, Jour. of Linn. Soc. of London, XIV, p. 332. 
Eyes oblong, broadest about the posterior third, narrowing toward 
the cornea, which is terminal and very small, 
barely visible from above. From below, under a 
lens, it is shown as a black speck with a little 
dark streak running to the bottom of the peduncle. 
The ocular sinus is separated from the spine 
behind the antenna by a slight lobe in all speci- 
mens. Between the spine and the antero-lateral 
angle the outline is slightly concave. The front 
and lateral projections are equally advanced. 
(gil giao Length of carapace of largest specimen, 11 
mm.; breadth, 14 mm _ = Savanilla, U. S. Colom- 
bia; collected by the U. S. Fish Commission steamer Albatross; three 
specimens. 





LEPIDOPA WEBSTERI, new species. 


Lepidopa venusta, Kinasiry, Proc. Acad. Nat. Sei. Phila. for 1879 (Part pub. 
March 9, 1880), p. 410. 

In comparing the single specimen referred to by Mr. Kingsley with 
Lepidopa venusta, it is found to be very closely related, but yet dis- 
tinct. It differs in having the lateral teeth of the front closer to the 
rostral tooth, while in ZL. venusta they are closer to the spines of the 
antero-lateral angles; the lateral teeth of L. websteri 
are also more produced, and the lobe between the base 
of the rostral tooth and the lateral teeth has almost dis- 
appeared from this species, while prominent in Z. ven- 
usta. The eye stalks are in a general way only like 
those of LZ. venusta; they are not so long in proportion 
and are not contracted as much near the apex. The F'6-3.—Lermora 

. . WEBSTERI, x 2. 
specimen can hardly be said to have an eye speck; a 
dark line on the lower surface may serve to distinguish light from 
darkness. 

The color of this species, as Z. venusta, also is iridescent. 

The carapace is 7 mm. in length and 9 mm. in breadth. 

Named for the collector, Prof. H. E. Webster. 

The type belongs to Union University, Schenectady, New York, 
and was taken on the beach near Fort Macon, North Carolina. 





LEPIDOPA MYOPS Stimpson. 


Lepidops myops Stimpson, Ann. Lye. Nat. Hist. New York, VII, 1862, p. 241.— 
Miers, Jour. of the Linn. Soc. of London, Zool., XIV, 1879, p. 333, pl. v, 
fig. 16. 


The eyes are broad and very broadly rounded at both angles, the 


inner distal angle is, however, more evenly rounded than the outer, 
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which is slightly produced beyond the inner. The eye speck is on the 
distal margin near the outer angle and the sinus occupied by it could 
hardly be distinguished with a lens, were it not for the slight colora- 
tion remaining. 

The front is tridentate. The lateral teeth are acute, while the median 
tooth is blunt and evenly rounded, situated posterior to the line of the 
lateral points just 1 mm., in the specimen de- 
scribed. Between the deepest part of the ocular OO, 
sinus isa broad lobe. Between the lateral point 
and the antero-lateral angle the margin is deeply —P". 4—“ — 
concave. 

The carapace of this species, like that of scutellata, has a broad, rather 
depressed ridge running along the median line. The post-branchial 
area has a group of from 8 to 10 large punctures. 

The specimen from which the foregoing description was drawn was 
obtained by Dr. E. A. Mearns, U. 8. A., off San Diego, California. 

Type. No. 28661, U.S.N.M. 


LEPIDOPA DEAMZ2, new species. 


The eye-stalks of this species are broadest near the anterior end. 
The inner and distal margins are about equally arcuate and form a 
slightly obtuse angle where they meet. The anterior exterior angle 
of the stalk is well rounded; behind this angle the eye spot is well 
indented. From this place the stalk narrows 
rapidly to its base. 

The median tooth of the front is advanced 
to a point nearly in line with the lateral teeth. 
From the rostral tooth the margin runs back- 
ward, making an ocular sinus evenly concave 
at its inner half; from this point it is straight 
and almost transverse to the notch where it 
meets the sigmoid margin and the lateral 
tooth of the front. From the lateral tooth 
to the spine at the antero-lateral angle the 
margin is sigmoid, an exact copy of the sig- 
moid outline of the margin between the point 
and the eye sinus, but very much larger. 
The carapace is convex transversely, straight longitudinally. 





Fie. 5.—LEPIDOPA DEAM®, NATU- 
RAL SIZ} 


As in scutellata, the median line is raised into a broad carina, trian- 
gular in cross section; this is by far the largest Lepédopa in the collec- 
tion. It is 35 mm. broad in front, is 32 mm. long measured on the 
middle line from the apex of the rostrum to the posterior margin of 
the carapace. Named for the collector, Mrs. Clarence C. Deam, of 
Bluffton, Indiana, who obtained the specimen from Salina Cruz, Gulf 
of Tehuantepec, Mexico. 

Type.—No. 26170 U.S.N.M. 
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LEPIDOPA SCUTELLATA Stimpson, 


?Hippa scutellata Fasrictvus, Ent. Syst., II, 1793, p. 474. 

?Albunea scutellata Desmarest, Consid. sur le Crust., 1825, p. 173.—M. Epwarps, 
Hist. Nat. des Crust., IJ, 1837, p. 204, pl. xx1, figs. 9-13.—Guispes, Proc. 
American Assoc., 1850, p. 187.—Dawna, U. 8. Expl. Exp., XIII, 1852, p. 406. 

Lepidopa scutellata Stimpson, Proc. Acad. Nat. Sci. Phila., 1858, p. 230; Ann. 
Lyc. Nat. Hist., New York, VII, Mar., 1859, p. 79. 

Lepidops scutellata Miers, Jour. Linn. Soc. Lond., XIV, Oct., 1878, p. 332. 

The eye-stalks are nearly rectangular, a little longer than wide. 
The anterior margin is slightly concave and under a lens is seen to be 
armed with denticles. The eye-specks are situated on the outer 
margin just posterior to the rounded por- 
tion of the distal angle. These specks are 
much more prominent in this and other 
species with rectangular eye-stalks than in 
species with ovoid stalks. The lateral teeth 
of the anterior margin are a little more ad- 
vanced than the middle or rostral tooth, and 
are placed nearer to the spine of the antero- 
lateral angle than to this tooth. The margin 
of the front is sigmoid between the apex of 

the lateral teeth and the bottom of the ocu- 
re, ee | See point it meets the concave 

line which forms the margin of the rostral 
tooth; at the point where the lines meet there is a very small notch. 
The carapace is broader than long, straight on the median line, and 
strongly curved laterally. 

The carapace of a female from Pensacola, Florida,.measures 16.5 
mm. long and 19.5 mm. wide. The eye-stalks are 4 mm. long and 3.4 
mm. wide. 

An examination of the stomach of a specimen taken near Morris 
Cut, opposite Miami, Florida, disclosed the sete of Annelids, the skin 
of a very small Synapta with some anchor plates still present, and 
parts of the flagelle of some small crustacea. 

The type locality of the species called Albunea scutellata by the 
earlier authors will probably never be known. When Stimpson 
erected the genus Lepidopa by separating A/bunea, he placed in it two 
species from the island of St. Thomas, West Indies. The species with 
the more rectangular eye-stalks he very properly identified with 
Albunea scutellata of Desmarest, Edwards, and others. This identifi- 
cation he ceuld not have verified nor can we at this time unless the 
types are extant. As the matter stands the island of St. Thomas can 
be recognized as the type locality of the species. The specimens in 
the National Museum do not come from localities nearer St. Thomas 
than Florida, and it follows that the species here described and figured 
for L. scutellata may prove to be new. 
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LEPIDOPA MEARNSI, new species. 


The eye-stalks are almost rectangular. The inner distal angle of the 
stalk is much less rounded than the outer. The anterior margin is very 
slightly concave. The eye-speck or cornea is situated on the side just 
behind the rounded portion of the angle. 
The three teeth of the front extend forward 
to nearly the same line, the rostral tooth is, 
however, a trifle shorter. The sinus behind 
the eye is divided by a lobe into two nearly 
equal parts. 

This species is more nearly related to L. 
richmondi than to any other. It is represented by one specimen in 
very bad condition, the front and eye stalks are, however, intact. 

The unique type-specimen is labeled ‘* West coast of Central 
America.” 

Type.—No. 26171, U.S.N.M. 





FiG. 7.—LEPIDOPA MEARNSII, x 4. 


LEPIDOPA RICHMONDI, new species. 


The character of the eyes is almost identical with ZL. mearnsi, except 
that the eyes of this species are proportionally slightly smaller, the 
distal margin is more nearly straight and the inner margin is slightly 
more arcuate. The median projection of the front is a little posterior 
to the line of the projection of the teeth; this alters the character of 
the sinus behind the eye and eliminates the slight sinus 
found behind the antennula in Z. mearnsi. The mar- 
gin between the ocular sinus and the lateral tooth of 
the front is transverse. At first sight the effect of 
the lateral tooth rising beyond the margin is to give 
it the appearance of a double sinus as in L. mearnsi, 
but a careful examination shows that this is erroneous, 
Fic. &§—LeriporA except in the manner that a sinus always exists at the 

i an spine or tooth-like projection. The carapace 
is arcuate but slightly flattened on the sides, forming a low ridge on the 
median line. Longitudinally the carapace is straight. The flagellum 
of the richmondi_ has 8 joints. 

Distance between lateral points of the front is 5mm. Size of eye 
scales is 1.5 mm. by 1.5 mm. 

Locality.— A single specimen from Greytown, Nicaragua, collected 
by Dr. C. W. Richmond, for whom it is named. 

Type.—No. 25828, U.S.N.M. 










































A REVIEW OF THE SILUROID FISHES OR CATFISHES 


OF JAPAN. 


By Davin Starr Jorpan and Henry W. Fow er, 


Of the Leland Stanford Junior University. 


In the present paper is given a review of the catfishes or Vema- 
tognathi known to inhabit the waters of Japan. The paper is based 
on the collections made by Messrs. Jordan and Snyder in 1900, a 


series of these specimens being placed in the U. S. National Museum. 
Order NEMATOGNATHI. 


CATFISHES. 


Parietals and supraoccipital confluent. Four anterior vertebre 
coossified, and with ossicula auditus or weberian apparatus. No 
mesopterygium. Basis cranii and pterotic bone simple; no coronoid 
bone. Third superior pharyngeal bone wanting, or small and resting 
on the fourth; second directed backward. One or 2 pairs of basal 
branchihyals; 2 pairs of branchihyals. Suboperculum wanting, or 
modified into the uppermost branchiostegal. Mesocoracoid present. 
Premaxillary forming border of mouth above, except in one family 
.(Diplomystidx), in which the maxillaries also bear teeth. Inter- 
clavicles present. No scales. Skin naked or with bony plates. 

This group comprises 2 families, //otoside and Siluride among 
Japanese fishes. 

(via, thread; yvaSos, jaw; from the maxillary barbels which are 
always present.) 

a. Air bladder well developed, usually simple or with transverse constructions, lying 
free in the abdominal cavity. Mouth terminal, teeth villiform, conical, incisor 
or molarlike; intestines short, arranged in longitudinal folds; body naked, or 
with 1 series of lateral plates; diaphragm membranous; tip of scapular process 
reaching basioccipital. 

b. Dorsal and anal nearly coextensive with the caudal portion of the vertebral col- 
umn; the first dorsal short, the second not adipose, united to the caudal; 
opercle present. 

c. Gill membranes not confluent with the isthmus, or united only .by a very 
natrow strip; gill-openings broad; 2 dorsals, the first short and with spine 
in front; second dorsal long and joined to caudal; anal united with caudal; 
no adipose dorsal; ventrals many-rayed; air-bladder not inclosed in bone. 

PLotosip2, 1. 
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Dorsal short or wanting; confined to the abdominal portion of the vertebral 

column. 

d. Opercle well developed and movable; adipose fin normally present; gill- 
openings usually wide; caudal vertebra not compressed, the neural spines 
simple, spine-like. 

dd. Maxillary reduced to a rudiment, the intermaxillaries only forming mar- 

gin of upper jaw ‘ SILURID, 2. 


Family I. PLOTOSIDE. 


Body more or less elongate and naked. Front of head with at 
least 8 barbels. Gill-openings wide and the gill-membranes not con- 
fluent with the isthmus, or only narrowly united. Dorsals 2, the first 
short and with a spine in front, the second long and joined to the 
‘audal; anal long and confluent with caudal. No adipose dorsal. 
Opercle present. A dentritic post-anal organ. Air-bladder not 
inclosed in bone. 

Sea catfishes, often reaching a large size, and confined to the warm 
and tropical coasts of the Indian Ocean, the seas about the East Indies, 
and Australia, one species extending its range eastward to Samoa. 


1. PLOTOSUS Lacépéde. 


Plotosus Lackrzpr, Hist. Nat. Poiss., V, 1803, p. 130 (anguillaris). 


Body elongate, thick in front, and the tail tapering. Head depressed 


and covered with thin skin; snout rounded in front; eyes small; mouth 
transverse; jaws with 8 barbels; conical teeth in upper jaw, those on 
the mandible mixed, and vomer with molar-like teeth; nostrils far 
apart, the anterior tubular; 9 to 12 branchiostegals. Gill-openings 
wide, the gill-membranes not joined to the isthmus. Dorsals 2, the 
first short, few-rayed, and with a spine in front, and the second very 
long, many-rayed and like the anal, confluent with caudal; pectoral 
spines developed; ventrals with as many as 12 rays. Air vessel mod- 
erate in size and not inclosed in bone. A dendritic post-anal organ. 
East Indian Seas, from Africa and India to Japan. 
(za@ros, floating.) 


1. PLOTOSUS ANGUILLARIS (Lacépéde). 


GIGI (CATFISH), SHIMAGIN (STRIPED CATFISH), UMIGIGI (SEA CAT- 
FISH.) 


Plotosus anguillaris LackprpE, Hist. Nat. Poiss., V, 1803, p. 130, pl. m1, fig. 2; 
‘‘Les Grandes Indes.’’—RiprELL, Fische, Neue Wirbelthiere, 1837, p. 76; 
Red Sea.—Canror, Catal. Malay. Fish., 1850, p. 264; Malayan Peninsula.— 
BLEeEKER, Ichthy. Archipel. Ind. Prodrom. Siluroid, 1858, p. 314.—GinruEr, 
Cat. Fish., V, 1864, p. 24; Pinang, Sumatra, Borneo, Amoy, Philippines, 
Fiji, Marston Bay.—SrermmpacHNer and D6DERLEIN, Fische Japans, IV, 1887, 
p- 287; Tokyo, Enoshima, Inland Sea, and Kagoshima.—IsHikawa, Prel, 
Cat., 1897, p. 24; Tokyo, Izu. 
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Plotosus lineatus Cuvier and VALENCIENNES, Hist. Nat. Poiss., XV, 1840, p. 412; 
Ked Sea, Seychelles, Malabar, Ile de France, Trinquemalo, Pondicherry, 
Amboina, Celebes, Friendly Islands, Tahiti, Macao, Philippines.—Ricuarp- 
son, Ichth. China, 1846, p. 286; Canton.—Scuiecet, Fauna Japonica Poiss. ,4 
1846, p. 228, pl. crv, fig. 3; Nagasaki.—BLeeker, Verhand. Batav. Genootsch., 
X XI, 1858, pp. 4, 17, 57. 

Plotosus arab» BureKer, Atlas Ichth., II, 1862, p. 98, pl. xev, fig. 2 (several fig- 
ures), founded on ‘36 (Silurus) (d) Arab Boa vel Buja’’ of Forskal 
Descript. Animal., 1775, p. XVI.—Day, Fishes India, I, 1878-88, p. 483, pl. 
cx, fig. 4.—Day, Fauna Brit. Ind., I, 1889, p. (XI) 113.—Kwer, Novara, 
Fische, 1865-67, p. 300.—Day, Fishes, Malabar, 1865, p. 195.—KLUNZINGER, 
Verhand. Zool. Botan. Gesellsch., 1871, p. 588.—Jorpan and Syyper, Proce. 
U.S. Nat. Mus., XXIII, 1900, p. 340; Tokyo.—Jorpan and Syyper, Annot. 
Zool. Japan, ILI, April 3, 1901, p. 44; Yokohama. 


Head 34 in length; depth 53; D. I, 5-80; A. 68; P. I, 10; V. 12; 
width of head about 14 in its length; eye 24 in interorbital space, 3 in 
snout, 74 in head; pectoral 2 in head; ventral 24. 

Body elongate, the trunk thickest in front, compressed laterally, and 
the tail rather long and tapering. Head large, broad, depressed; when 
seen from above, the snout is broadly rounded and flattened; eyes 
small, anterior and superior; mouth very broad; upper jaw produced; 
teeth in the jaws rather few, large, coarse, with blunt ends, and simi- 
larly formed on the vomer and palatines; lips rather thick, fleshy and 
with small laminated folds or papille; 8 barbels, more or less equal, 
and distributed as 2 nasals, 2 maxillaries, and 4 mentals, the longest 
not equal to half the head; interorbital space concave and broad. Gill- 
openings large, and forming a fold over the broad isthmus. Gill-rakers 
numerous and slender; no pseudobranchiz. 

Body perfectly smooth and naked. 

First dorsal high, its base less than the interorbital space, the spine 
strong, a little more than half the height of the fin, and the anterior 
edge serrate above; second dorsal long, of uniform height, and begin- 
ning between the origin of the ventrals and that of the anal; anal sim- 
ilar to second dorsal, and both joined to the caudal, which is rounded 
behind; pectorals equal to tirst dorsal, the spine similar to that of the 
first dorsal, more than half the length of the fin, and with its outer 
edge serrate; when depressed the pectorals do not reach quite to the 
ventrals, though these reach past the anal. The lateral line is well 
developed. A well-developed dendritic post-anal organ. 

« We are indebted to Mr. Edgar R. Waite, of the Australian Museum, for the dates 
of publication of the different parts of the Fauna Japonica. These are as follows: 
Decade I, pp. 1-20, 1842; Decades II, III, IV, pp. 21-72, 1843; Decades V, VI, pp. 
73-112, 1844; Decades VII, VIII, IX, pp. 113-172, 1845; Decades X to XIV, pp. 173- 
269, 1846; Decade XV, pp. 270-324, 1850. 

>The specific name arab adopted by Bleeker from Forshal was an abbreviated 
form of the word Arabic or its Latin equivalent, and should in no wise be construed 
as a scientific term. 


Proc. N. M. vol. xxvi—02——60 
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Color in alcohol brown, pale on the abdomen and lower surface of 
the head; along the upper portion of the sides, a narrow pale line 
from snout above eye to near base of caudal above, and from below 
eye another similar narrow stripe below lateral line and persisting to 
the posterior portion of tail; edges of second dorsal, caudal and anal 
blackish. 

Length 8} inches. 

This description is taken from a specimen from Misaki. The species 
is found through the shore waters of east Africa, Red Sea, southern 
Asia, the East Indies to Polynesia and Japan. 

Our many specimens from Tokyo, Misaki, Wakanoura, Mo 
Nagasaki. 

This species is very abundant along the shores of shallow sandy bays 
throughout southern Japan. It rarely exceeds a foot in length. It 
is not much value as food, and its sharp spines cause it to be detested 
by the fishermen. Great numbers are taken in the shallow bay of 
Mogi near Nagasaki. 

(anguillaris, eel-like.) 


gi, and 


Family Il. SILURID. 


Body more or less elongate, naked or covered with bony plates. No 
true scales. Anterior part of head with 2 or more barbels, the base 
of the longest pair formed by the small or rudimentary maxillary. 
Margin of upper jaw formed by premaxillaries only. Suboperculum 
absent; operculum present. Dorsal fin usually present, short, above, 
or in front of the ventrals. An adipose fin usually present. Anterior 
rays or dorsal and pectorals usually spinous. Air bladder usually 
present, large, and connected with the organ of hearing by means of 
the auditory ossicles. Lower pharyngeals separate. Species numer- 
ous, mostly in fresh waters, the large subfamily of Arzinz confined 
to the sea. None of these occur in Japan proper. 


a. Gill membranes free or forming a free fold across the isthmus, rarely joined to it; 
anal fin shorter than caudal portion of vertebral column. 
b. Aruna. Nostrils close together, neither with a barbel, the posterior with a 
valve; teeth on the palate; caudal forked (species chiefly marine). 
c. Lower jaw with 4 barbels; palatine teeth fixed; both jaws with teeth above; 
gill-rakers few, 5 to 25; eyes above level of the mouth....... Tachysurus, 2. 
bb. Nostrils remote from each other. 
d, Stnurtxx. Dorsal and adipose fins very short, if present; anal very long; 
ventrals below or placed behind dorsals; gill membranes entirely separate. 
e. Eye situated above the level of the angle of the mouth; caudal rounded; 
adipose fin none; barbels four; spinous dorsal small.... Parasilurus, 3. 
dd. Baarin. Dorsal fin short, placed anteriorly on the trunk, in advance of 
ventrals; adipose fin well developed, sometimes short; anal short, or of 
moderate length; gill membranes not confluent with the skin of the 
isthmus, with free posterior margin. 
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f. Adipose fin not adnate, free behind, as in Ameiurus; mental barbels as 
usual, the median pair not notably distant. 
g. Anal rays 20 to 25. 
h. Caudal fin deeply forked; upper surface of head bony and granu- 
lated, the skin covering the bones being very thin. . Fluridraco, 4. 
hh. Caudal fin subtruncate; upper surface of head covered with thick 


smooth skin, concealing the bones .........-- Pseudobagrus, 5. 
gg. Anal rays 14 to 17; eyes very small; head covered with soft skin; 
CINE CAGES TENN « Siiicsind cc ciacccdsacavacdekeatds Leiocassis, 6. 


Jf. Adipose fin adnate to the back and connected with the caudal; caudal 
rounded; median mental barbals far apart; body elongate; head 
small, smooth above; dorsal well forward............- Liobagrus, 7. 


2. TACHYSURUS Lacépéde. 


Tachysurus LACEPEDE, Hist. Nat. Poiss., 1803, p. 151, pl. v, fig. 2 (Sinensis). 

Arius @ Cuvier and VALENCIENNES, Hist. Nat. Poiss., XV, 1840, p. 52, in part, 
not the ‘‘chef de file’ or type (grandicassis, arius, ete.; restricted to Pime- 
lodus arius by Bleeker in 1858 = Tachysurus). 

Ariodes MULLER and Troscue., Hor Ichthyol., III, 1849, p. 9 (arenarius, ete. ) 
(= Tachysurus). 

Pseudarius BureKxer, Ichth. Archipel. Indi. Prodrom. Siluroid., 1858, p. 91 
( Pimelodus arius; grandicassis being regarded as type of Arius.) 

Body more or less elongate, subterete. Head armed with a bony 
shield above, behind which projects an occipital shield, another smaller 
crescent-shaped shield at the base of the dorsal spine, these processes 
and bones exposed or covered with very thin skin, and the bones on 
top of the head together with the occipital process granular; skull 
with a fontanelle; eyes with a more or less free orbital margin; mouth 
not large, the upper jaw the longer; teeth in jaws villiform, more or 
less granular, in a band in each jaw; palatine patches of teeth granu- 
lar, without a backward projecting angle on the inner margin, and 
never movable; barbels 6 (no nasal barbels), close together, the poste- 
rior with a valve; maxillary barbels usually short and terete or some- 
what compressed. Gill membranes not forming a free margin across 
the isthmus. Skin smooth, naked, except on the head above. Dorsal 
fin short, in front of ventrals with a pungent spine; adipose fin well 
developed, posteriorly free; caudal fin deeply forked; anal fin short: 
pectorals each with a spine; ventral rays six. General color brown 
with blue reflections. 

Marine catfishes. The species abundant on sandy shores in the 
tropical seas, never about coral reefs. None of them occur in Japan 
proper. 

(rays, swift; ovpa, tail.) 

«The generic name Arius may, however, properly be retained for Arius grandicassis, 
Valenciennes’s ‘‘chef de file’’ or type, thus replacing Netuma, although the name 
Arius is derived from an Indian name Ari. 
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2. TACHYSURUS MACULATUS (Thunberg). 


Silurus maculatus Tuunperc, Vet. Acad. Nya. Handl., XIII, 1792, p. 31, pl. 1, 
fig. 1; Japan. 
Arius maculatus Giéntner, Cat. Fish. Brit. Mus., V, 1864, p. 166. 
Tachysurus maculatus JorpaNn and Snyper, Annot. Zool. Japan, III, April 3, 
1901, p. 45; no locality. 
Silurus’ ocellatus Buocn and Scunemer, Syst. Ichth., 1801, p. 379 (after 
Thunberg). 
Arius ocellatus Cuvier and VALENCIENNES, Hist. Nat. Poiss., XV, 1840, p. 104 
(after Bloch and Schneider). 
Arius ocellatus BLEEKER, Verhandl. Batavia, Genootsch. Kunst. Wetensch., XV, 
1853, pp. 30 and 51. 
Pimelodus arius HAmivton-BucnaNnan, Fishes of Ganges, pp. 170, 376; Bengal. 
Arius arius Cuvier and VALENCIENNES, Hist. Nat. Poiss., XV, 1840, p. 102; 
Pondicherry. 
Arius gagorides BurEker, Verh. Bat. Gen., X_XI, Silur., p. 42; East Indies. 
Arius chondropterygioides BLEEKER, Verh. Bat. Gen., XXJ, Silur., p. 44; East 
Indies. 
Arius angulatus BLEEKER, Verh. Bat. Gen., X XI, Silur., p. 44; East Indies. 
Arius heckeli Bueeker, Verh. Bat. Gen., X XI, Silur., p. 44; East Indies. 
Pseudarius borneensis BLEEKER, Atl. Ichthy. Silur., p. 36, pl. x1x; Borneo. 
Head 3% to 3} in length; depth 43 to 5; D. I, 7; A., 20 to 22; P. 1, 
10. Head rather broader than high, its greatest width } to ? its 
length; band of intermaxillary teeth is six times as long as broad; 
teeth on the palate granular, in two separate semiovate patches; max- 
illary barbels considerably shorter than the head; occipital process 
granulated, subtriangular, scarcely longer than broad. Dorsal fin 
higher than body; its spine strong, serrated along both edges, and it 
is contained 1} to 1% in the head; adipose fin rather shorter than dor- 
sal; pectoral § to $ the length of the head, and its spine nearly as 
long as that of the dorsal fin. Adipose fin with a large black spot. 
(Giinther.) 


East Indies and China, only known from Japan in the record of 
Thunberg, which was probably made at Miyako Island in the Riukiu 
archipelago. 

The synonymy above given is compiled from authors and needs 
verification. 

(maculatus, spotted.) 


3. PARASILURUS Bleeker. 
Glanis AGassiz, Proc. Amer. Acad., 1856, p. 333 (aristotelis). (Name preoccupied 


by Glanis Gronow, 1854.) 
Parasilurus BLEEKER, Nederl. Tydschr. Dierk., 1863, p. 114 (asotus). 


Body elongate, the profile of the back almost horizontal. Head 
depressed and covered with soft skin; eyes anterior and subcutaneous; 
mouth broad, transverse; barbels 4, two very long maxillaries and 2 
short mentals; teeth cardiform or villiform, in broad bands in the 
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jaws and on vomer; no teeth on palatines. Gill opening wide, not 
confluent with the isthmus, and narrowly joined together. Dorsal 
small, without spine, and anterior; adipose fin absent; anal more or 
less united with the caudal, very long; pectorals with spine; ventrals 
behind dorsal. Air bladder not inclosed in bone. Fresh-water Silu- 
roids found in India, East Indies, China, and Japan. 

This genus is very close to S//vrus and distinguished chiefly by the 
number of barbels, which are 6 in that genus. The preoccupied name 
Glanis, based on the species of this genus found in Greece (Glands 
aristotelis), is, as Garman has shown, a synonym of the later Para- 
silur "US, 


(zapa, near; Silurus.) 
3- PARASILURUS ASOTUS (Linnzus). 
NAMAZU (MUD-FISII). 


Silurus asotus Lixnmus, Syst. Nat., 10th ed., 1758, p. 501; Asia.—B iocn and 


ScuNEIDER, Syst. Ichth., 1801, p. 378.—Basitewsky, Nouv. Mém. Soe. Nat. 
Mos., X, 1855, p. 240, pl. un, fig. 4; Pechili, China.—Génrner, Cat. Fish. 
Ben. Mus., V, 1864, p. 33; "Japan, China.—Ismikawa, Prel. Cat., 1897, p. 


Tokyo, Suwa, Mino, Hikone. 

Silurus japonicus SCHLEGEL, Fauna Japonica, Pisc., 1846, p. 226, pl. crv, fig. 1; 
Higo, Satsuma, Nagasaki.—B.eeker, Verhandel. Batavia Genootsch. Kunst. 
Wetensch., X XV, 1853, pp. 30 and 51. 

Silurus asotus SteINDACHNER and Doperters, Denk. Akad. Wissensch., LITT, 
1887, p. 287; Tokyo.—Savvaae, Bull. Soc. Philomat. (Paris) 1883, p. 2; Lake 
Biwa. 

Parasilurus asotus JORDAN and Sxyper, Check List, p. 45; Yokohama, Lake Biwa. 

Head 43 in length; depth 54; D. 6; A. 78; P. 1,13; V. 12; width of 
head two-thirds its length; eye about 9 in head; 24 in snout; 5 in inter- 
orbital space; pectoral 1} in head; ventral 24. 

Body elongate, the trunk deepest in front, compressed laterally, and 
the tail long and tapering. Head moderate, broadly depressed; when 

viewed from above the snout is broadly rounded and flattened; eyes 
small, lateral, and anterior; mouth very broad and superior, the man- 
dible projecting; teeth sharp, in broad villiform bands in the jaws and 
on vomer and palatines; lips rather thin and smooth; nostrils rather 
far apart, the anterior in a small tube; barbels 4, 2 very long max- 
illaries and 2 short mentals; interorbital space very broad, elevated, 
and flattened in the middle. Gill-openings large, very narrowly 
jointed, and separate from the very broad isthmus. Gill-rakers few 
and rather short; no pseudobranchiz. 

Body perfectly smooth and naked. 

Dorsal a little shorter than the ventral and inserted just before the 
tip of the pectoral; anal very long, united with the caudal behind, of 
uniform height, and its origin much before the middle of the length; 
vectoral spine stout, both edges with strong denticulations, and about 
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three-fifths the length of the fin; pectorals not reaching the ventrals, 
which are shorter and reach beyond the origin of the anal; tail slightly 
emarginate, the lobes distinctly rounded and the upper projecting a 
little. 

Lateral line present. Anal papilla present. 

Color, in alcohol, brown, the middle of the back darker; lower sur- 
face of the head and the abdomen whitish. 

Length 104 inches. 

This description from a specimen from Tokyo, collected by K. Otaki. 

China and Japan, our specimens from Tokyo, collected by K. Otaki, 
Niigata, Morioka, Tana River, Kawatana, Sendai, Ichinoseki, Chi- 
kugo River at Kurume, Tsuchiura, Lake Biwa at Matsubara, and 
Formosa. 

This large catfish is very common in all the streams of middle and 
southern Japan, reaching a length of 2 or 3 feet. It is largely used 
as food. The Japanese species (J’arasilurus japonicus) is considered 
by authors, doubtless correctly, as identical with Varastlurus asotus, a 
species widely distributed in eastern Asia. 

(asotus, a sot. ) 


4. FLUVIDRACO Jordan and Fowler. 
Fluvidraco JorpAN and Fow Ler, new genus (ransonnefii) . 


This genus is close to /’seudobagrus, differing in the deeply forked 
caudal and in having the top of the head rough and granulated, the 
covering skin being very thin. Rivers of Japan and China. The 
‘Yellow Dragon” of Canton, /7uvidraco fulvidraco (Richardson), 
seems to belong to this genus. 

(fluvius, river; draco, dragon.) 


a. Outer edge of pectoral spine without serrations; bony occipital bridge and hume- 


ral processes granulate and covered with thin skin; anal rays 20. -ransonneti, 4. 
aa. Pectoral spine strongly serrated (along both edges?); head granulated above; 
MRE ROIU SS nc csks cccnnsseswacnsnwbesadadeunsetaseedesens Caen 


nudiceps, 5. 
4. FLUVIDRACO RANSONNETII (Steindachner). 


Pseudobagrus ransonnetii STEINDACHNER, Fische Japans, 1V, 1887, p. 287; Osaka.— 
JorDAN and Snyper, Annot. Zool. Japan, III, 1901, p. 44. 

Pseudobagrus fulvidraco Isuikawa, Prel. Cat., 1897, p. 23 (not of Richardson); 
Lake Biwa, Hikone, Yamashiro, Tosa; Katsuura R. 


Head 4} in length; depth 6; D. 1,7; A. 20; P. 1,7; V. 6; width of 
head 14 in its length; eye 5 in head; 14 in snout; 2} in interorbital 
space; pectoral 14; ventral a little more than half the head. 

Body elongate, compressed. Head broad, depressed; snout broad, 
obtuse, depressed, and flattened above; eye moderate, anterior lateral, 
and more or less covered with the skin of the head; mouth very broad, 
transverse, and its width about 2? in the head; teeth in broad villiform 
bands in the jaws, and the roof of the mouth also with a broad trans- 
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verse band; 8 barbels, the nasals and median mentals about equal, 
shorter than the outer mentals; which are not as long as the maxil- 
laries, the latter reaching ‘beyond the gill-openings, and all of the 
mentals rather evenly distributed; lips moderately thick; interorbital 
space broad, flattened, and very slightly elevated; anterior nostrils 
tubular and in a shallow depression. Gill-openings large, the mem- 
brane deeply notched and forming a free fold across the isthmus; the 
isthmus broad. Gill-rakers narrow, 3+9. 

Body smooth, top of the head smooth, the occipital process and the 
plate in front of the spinous dorsal finely striate or granular; humeral 
process finely granular. 

Origin of dorsal in advance of tip of pectoral spine, its spine long, 
sharp, smooth, and shorter than the longest rays; base of anal long, and 
its origin nearer the posterior margin of eye than tip of caudal; caudal 
shorter than head, deeply forked, the lobes somewhat pointed, and the 





Fic, 1.—FLUVIDRACO RANSONNETII, 


upper the longer; pectoral equal to head without snout, the spine 
smooth, except along its posterior edge, which is armed with strong 
recurved teeth; ventrals broad and reaching origin of anal; adipose fin 
long, though less than the base of the anal, and its posterior edge not 
adnate and not extending beyond posterior tip of anal, its form much 
asin Ameiurus. Anal papilla developed. Lateral line present. 

Color brown, darker above, the abdomen and lower surface of the 
head pale or whitish; the edges of the dorsal, anal, caudal, pectorals, 
and ventrals broadly blackish. 

Length 5? inches. 

Rivers of Japan, common southward. Our specimens are from 
Waka River, near Wakanoura, Tsuruga, Matsubara on Lake Biwa, 
Lake Yogo in Mino, the Yodo River in Osaka, and Nagoya in Owari, 
the last from the collection of K. Otaki. 

(Named for Baron Ransonnet, who obtained the species at Osaka.) 
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5. FLUVIDRACO NUDICEPS (Sauvage). 





Bull. Soc. 





Pseudobagrus nudiceps SAUVAGE, Philomat., 1883, p. 2; Lake Biwa. 

The original description is as follows: 

D. 1, 6; A. 23; P. I, 7. Longueur de la téte contenue cing fois dans la longueur 
totale; dessus de la téte osseux, granuleux; processus occipital plus long que large, 
(troit; os basilaire triangulaire, aussi long que le processus occipital, partagé par une 
suture transverse. Dorsale plus haute que le corps; épine dentelée, aussi longue que 
la téte, sans le museau. Epine pectorale la méme longueur que l’épine dorsale, de 
méme longueur que celle-ci, trés fortement dentelée. Adipeuse de méme longueur 
que lanale. Dents du palais suivant une bande rétrécie au milieu; barbillons maxil- 
laires s’¢tendant jusqu’aux pectorales. Longueur, 0,090. 

This species is near F/uvidraco fulvidraco (Richardson), of the 
streams of Canton. It is also near FVaedraco ransonneti/, and may 
even be the same. There is no evidence that Fluvidraco fulvidraco 
occurs in Japan. 

(nudus, naked; COPS, head.) 


538. PSEUDOBAGRUS Bleeker. 
Pseudobagrus BuEEeKer, Act. Soc, Sei. Indo-Nederl., VII, 1860, p. 87 (aurantiacus). 
Body moderately elongate. Head broad and depressed, covered 
above by moderately thick, smooth skin; eyes moderate or rather 
small; snout broad, obtuse; mouth broad, transverse, and with bands 
of villiform teeth in the jaws; a continuous transverse band of teeth 
on the roof of the mouth; nostrils remote, the anterior usually in a 
small tube; 8 barbels, the maxillaries the longest, and the mentals 
more or less evenly distributed. Dorsal fin short, with 5 to 7 rays, 
and like the pectoral with a stout spine; caudal rounded or subtruncate; 
anal with 20 or more radii; ventrals broad, with 6 rays. 


(pevdns false; Bagrus). 







6. PSEUDOBAGRUS AURANTIACUS (Schlegel). 
GIGI; GIBACHI. 





Bagrus aurantiacus SCHLEGEL, Fauna Japonica, 1846, p. 227, pl. crv, fig. 2; Sat- 
suma, Kuruma, Higo. 

Pseudobagrus aurantiacus BLEEKER, ~p Soe. Sei. Indo-Nederl., VII, p. 85.— 
Ginrner, Cat. Fish. Brit. Mus., V, 1864, p. 85. —Sauvaae, Bull. Soe. Philo- 
mat., 1883, p. 2; Lake ee and Sxyper, Proc. U. S. Nat. Mus., 
XXIII, 1900, p. 340; Tokyo; —— Zool. Japan, III, April 3, 1901, p. 44.— 
IsHikAWa, Prel. Cat., 1897, p. 22; Tokyo, Chichibu, Suwa, Tega Lake. 

Pseudobagrustokiensis DiDERLELN, Fise he Japans, IV, 1887, p. 288; Tokyo.—Jorpan 
and Syyper, Annot. Zool. Japan, II, April 3, 1901, p. 45. 

Head, 5} in length; depth, 7; D. I, 7; A., 20; P. I., 7; V., 6; eye, 
44 in conned space: width of mouth, 2 in head; pec sehen, 14 in 
head; ventral, 2 

Body elongate, with rather uniform depth, the tail strongly com- 
pressed. Head broad, depressed; snout short, bluntly rounded when 
viewed from above and projecting beyond the mandible; the width of 
the head is less than its length; eyes small, laterally superior, and cov- 
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ered with thin skin; jaws with broad hands of villiform teeth, also on 
the palate in a broad transverse band; lips moderately thick and 
slightly papillose; nasal and median mental barbels about equal, about 
half the length of the maxillary pair, which ‘latter are much longer 
than the outer mentals, though considerably shorter than the length 
of the head; the mental barbels are all rather evenly distributed, the 
median pair slightly farther apart than either is from the outer, the 
interorbital space is broad, elevated, and flattened: anterior nostrils 
tubular and in a shallow pit. Gill openings large, the gill membrane 
deeply notched and forming a free fold across the isthmus; isthmus 
broad. Gill rakers narrow, 3+-7. 

Body smooth; top of the head smooth; humeral process finely gran- 
ular. 

Origin of dorsal, above the tip of pectoral, its spine sharp and half 
the length of the dorsal; anal base rather long; caudal truncate, its 
edge rounded, very slightly emarginate, and with the two lobes rounded, 
the upper slightly the longer; adipose dorsal much shorter than anal 
and ending before tip of anal; pectoral with robust roughened spine, 
the inner edge with large teeth, falling short of the end of the fin; 
ventral broad, behind dorsal and reaching almost to the origin of the 
anal. Anal papilla well developed. Lateral line well developed and 
superior in front; head with a number of pores. 

Color brown, dark above, clouded with deep brown, the abdomen 
and lower surface of the head pale or whitish. 

Total length 94 inches. 

This description from our largest specimen taken in the Kitakami 
River. 

This species is abundant in the streams throughout most of the islands 
of Japan, our specimens from Tokyo, Kinu River at Utsunomiya, 
Tana Kiver at Tachikawa, Tsuchiura, and Kitakami River at Morioka. 
It is often spitted on sticks, roasted, and sold cold in the shops and 
eating houses. It rarely exceeds a foot in length. The Pseudobagrus 
tokiensis of Déderlein seems to be identical with this species, as the 
main characters in which it was supposed to differ do not seem to be 
tangible. 


(aurantiacus, orange-colored.) 


6. LEIOCASSIS Bleeker. 


Leiocassis Bureker, Ichthy. Archipel. Indi. Prodrom. Siluroid, 1858, p. 139 
(poecilopterus ). . 

The upper jaw the longer; eyes below the skin; no free circular fold 
round the orbit; no movable labial teeth; teeth on the palate in a con- 
tinuous band; barbels 8. Dorsal short, with 7 rays, with denticulated 
pungent spine, the teeth not projecting upward; anal short, with less 
than 20 rays; caudal forked; ventral with six rays. East Indies and 
Japan. 


(Aeios, smooth; Kadots, casque.) 
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7. LEIOCASSIS LONGIROSTRIS (Ginther). 


Liocassis longirostris GUNTHER, Cat. Fish, V, 1864, p. 87; Japan. 
Leiocassis longirostris JonpAN and Snyper, Annot. Zool. Japan, II, April 3, 
1901, p. 44; Japan. 


Head 33 in length; depth 5; D. I, 7; A. 17; P. I, 9; V, 6; B. 8; 
interorbital space 2 in snout; more than 3 in head, least depth of tail 
a little more than 4. 

Trunk slightly compressed, the tail elongate, tapering. Head as 
high as broad, with the crown compressed, the sides obliquely sloping 
outward; snout much produced and conical, so that the mouth is 
about midway between the eye and end of the snout; eyes very small, 
without free circular eyelid, and much nearer the extremity of the 
snout than the end of the operculum; cleft of the mouth transverse, 
entirely at the lower side of the snout; teeth villiform, in broad 
bands, the intermaxillary band 4 times as broad as long, and the 
vomerine band, which is immediately behind, nearly as broad and 
long as the former; the posterior nostril nearer to the eye than to the 
extremity of the snout, and its barbel is slender, not much longer 
than the eye; the anterior nostril is in the upper lip in front of the 
maxillary barbel; maxillary and mandibular barbels small; upper side 
of the head only slightly granulated, the median fonticulus does not 
extend to the base of the occipital process, the latter finely granu- 
lated, arrow-shaped, twice as long as broad, and below the skin it 
extends on to the basal bone of the dorsal spine, which is elongate, 
triangular, and finely granulated; a skinny space between the basal 
bone.and the granulated part of the occipital process; opercles covy- 
ered with skin. The gill-membranes are separate nearly to the front 
of the isthmus. 

Dorsal spine strong, not much shorter than the head; its serrature 
behind does not point either downward or upward, but is vertical to 
the spine, and as long as and terminates in the same vertical with the 
adipose fin; caudal deeply forked; pectoral spine somewhat stronger 
and shorter than that of the dorsal fin; the ventrals extend somewhat 
beyond the origin of the anal. The free portion of the tail between 
adipose and caudal fin equals the base of the adipose fin, and is a little 
less than } the total (without caudal). Humeral process of moderate 
size, pointed behind; mucous cavity in the axil with 2 foramina. 
Length 23 inches. 

Japan; collection of Mr. Jamrach. (Giinther.) 

This species was not seen by us, and may possibly not be really 
Japanese. 


(longus, long; rostrum, snout). 








| 
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7. LIOBAGRUS Hilgendorf. 


Liobagrus © HitGenporr, Sitzungs. Gesellsch. naturforsch. Freund., Berlin, 1878, 
p- l (reinii). 

Body elongate with compressed tail and rounded caudal. Head 
broad and depressed; top of head smooth, and the humeral process 
smooth; eyes small and covered with thin skin, anterior in position; 
snout broad, obtuse, and projecting; teeth only in jaws, in broad 
villiform bands, and those on the mandible divided; no teeth on pala 
tines and vomer; barbels 8, the median mentals widely separated. 
Dorsal fin placed anteriorly; dorsal and pectoral spines smooth, sharp, 
and imbedded in the skin; adipose fin long and low, joined to the 
caudal as in .Voturus; ventral fins small, not reaching the anal, which 
has 15 rays. 

(Aezos, smooth, Bagrus.) 


8. LIOBAGRUS REINI Hilgendorf. 


Liobagrus reinii HitGenDorr, Sitzungs. Gesellsch. naturforsch. Freund., Berlin, 
1878, p. 1; Southern Japan.—SavuvaGe, Bull. Soc. Philomat., 1883, p. 2; Lake 
Biwa.—Jorpan and Snyper, Annot. Zool., Japan, ITI, 1901, p. 44. 

Gn.? Sp.? Isurkawa, Prel. Cat., 1897, p. 23, Nos. 414, 415, 416; Toshima, Iwa- 
shiro, Kii. 


Head 44 in length; depth 8; D. I, 6; A. 15; P. I, 7; V. 6; width 
of head, 1} in its length; interorbital space 3 in head; eye 2 in inter- 
orbital space; caudal equal to head. 

Body elongate, of rather uniform depth, and the tail strongly com- 
pressed. Head broad, depressed, with a more or less swollen appear- 
ance above; snout short, much less than the interorbital space, very 
broad and obtuse; eyes small, superiorly lateral, and covered with 
thin skin; mouth very broad, transverse, and about equal to half the 
length of the head; lips moderate, the upper jaw projecting; teeth in 
a single broad villiform band in the upper jaw, and in 2 narrowly 


@The diagnosis of this genus and species is as follows: ‘‘ Liobagrus nov. gen., 
Familie Siluridx, Gruppe Bagrina. Fettflosse lang, niedrig; Dorsalis kurz, mit I 
stechenden, ungesiigten und 6 weichen Strahlen; Analis kurz; Caudalis abgerundet; 
Ventralis mit 6 Strahlen. Eight Bartfiiden. Zihne nur im Zwischen—und Unter- 
kiefer, als Flecken von Hechelziihnen auftretend, keine Vomer—und Gaumenzihne 
(darauf soll der Name hindeuten). Augen unter der Haut, ohne Falte darum. 
Kiemenhaut bis ganz nach vorn hin frei.—Unter den durch Fehlen der Gaunmen- 
zibne verwandten asiatischen Bagrinengattungen ist Acrochordonichthys durch enge 
Kiemendffnung, Akysis durch ausgeschnittene Schwanzflosse, Olyra durch mehr als 20 
Analstrahlen, Branchiosteus durch hervorragenden Unterkiefer zu unterscheiden. 
Die amerikanischen Gattungen haben § strahlige Bauchflossen. Liobagrus Reinii 
sp. n., Br. 15, D. 4, A. 15, P. +, V. 6.—1 Exemplar, 9 cm. lang, von Prof. Rein im 
siidlichen Japan aufgefunden. Mit den bisher bekannten japanischen Bagrinen, 
Pseudobagrus aurantiacus Schl. und Liocassis longirostris Ginth., nach Obigem sicher 
nicht identisch.”’ 
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divided similar patches on the mandible; palatines and vomer tooth- 
less; 2 nasal barbels, 2 longer maxillaries, and 2 still longer outer 
mentals which are about equal to the length of the head; inner mental 
barbels far apart and much shorter than the maxillaries; interorbital 
space broad and more or less flattened. Gill openings large, rather 
inferior, and the membrane with a deep notch; isthmus broad; bran- 
chiostegals large. 

Body naked and smooth; top of head smooth. 

Dorsal beginning before the tip of the pectoral spine, a little nearer 
tip of snout than base of ventrals, its spine smooth, without serrations, 
and more than half the height of the fin; the adipose fin is long, low, 
ascending gradually till above and beyond the tip of the anal, and 
adnate to the caudal by means of the rudimentary rays of the latter; 
origin of anal a little nearer the tip of caudal than the tip of snout, 


on eee 
: 





Fic, 2.—LIOBAGRUS RELNI. 


and well separated from the caudal; caudal truncately rounded; pec- 
toral spine smooth, sharply pointed, slightly curved, and more than 
half the length of the fin, which is equal to the width of the head, ven- 
trals small, beginning beyond tip of dorsal, a little longer than the 
pectoral spine, and not reaching the anal. 


Length 3 inches. 


This description from a specimen from Tsuyama. 


Southern Japan, our specimens from Niigata in Echigo (collected 
by Eitaro lijima); from Tsuyama and from Nagoya in Owari (collected 
by K. Otaki). 

(Named for Dr. Rein, an eminent student of Japanese history.) 

To the Livbagrus reini probably belongs a species described in 
manuscript by Dr. Ishikawa, under the vernacular name of Asaza 
(red thing). 


The body comparatively short and thick. The head flattened, rather small, its 
width 3} in the total length of the body; its depth about 3; its length 33. The 
spines stout; the pectoral spine straight, situated at 3} in the distance from the 
snout to the dorsal, and not serrated, and with a groove on the ventral side. The 


dorsal fin higher than long, its origin is midway between the anal and the snout, its 
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spine nearly as long as the longest dorsal ray. The number of anal rays 14. The 
upper jaw projecting. The humeral process short and sharp. Color: Nearly um- 
form reddish-brown, with numerous spots, the ventral surface lighter colored. Small 
i siluroid fish living under stones and rocks in rocky streams, attaining the length of 
105 mm. 
Found in different places in Hokkaido and in the Main Island; our specimens in 
the Museum are froin Toshima in Hokkaido, and from Iwashiro, Owari, Kii, and 
i from Mimasaku. (Jshikawa, MS.) 


SUMMARY. 
ORDER NEMATOGNATHI. 
FamiLy I. PLorosipx. 
1. PLorosus Lacépéde. 
1. anguillaris (Lacépéde); Tokyo, Misaki, Wakanoura, Mogi, Nagasaki; in the sea. 
Famity IL. Sitvrip». 


2. Tachysurus Lacépéde. 


2. maculatus (Thunberg). 


3. Parasilurus Bleecker. 


3. asotus (Linnzeus); Tokyo, Morioka, Niigata, Tana R., Kawatana, Sendai, Ichi- 


noseki, Chikugo R., Tsuchiura, Lake Biwa, Formosa. 


— 


1. Fluvidraco Jordan and Fowler. 


4. ransonnetii (Steindachner) ; Wakanoura, Tsuruga, Lake Biwa, Lake Yogo, Yodo 
R., Nagoya. 
5. nudiceps (Sauvage). 


5. Pre udobagrus Bleeker. 
6. aurantiacus (Schlegel); Tokyo, Kinu R., Tana R., Tsuchiura, Kitakami R. 


6. Leiocaussis Bleeker. 
7. longirostris Giinther. 
7. Liobagrus Hilgendorf. 





reint Hilgendorf; Tsuyama, Niigata, Nagoya. 
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NOTICE OF A COLLECTION OF FISHES MADE BY H. H. 
BRIMLEY IN CANE RIVER AND BOLLINGS CREEK, 
NORTH CAROLINA, WITH A DESCRIPTION OF A NEW 
SPECIES OF NOTROPIS (N. BRIMLEY]). 


By Barton A. Bran, 


Assistant Curator, Division of Fishes. 


In this paper is given a list of a few fishes from a little known 
locality, and a description of a new species belonging to the subgenus 
Hydrophlox Jordan. It differs from the related species either in form, 
size of eye, number of scales, or in color. On a whole it seems to be 
most closely allied to Votropis coccogen’s (Cope), but has a much more 
elongate body, the depth being contained 54 times in the standard 
length, while in Cope’s species it is contained 44 times. The descrip- 
tion of the type, which is preserved in the National Museum, follows. 


NOTROPIS BRIMLEYI, new species. 


Body elongate, rounded, not compressed as in .V. coccogenis, to which 
it seems most nearly allied; its depth is contained 54 times in the length 
to origin of middle caudal rays; mouth moderately oblique, large, the 
maxillary extending to line from front margin of pupil; interorbital 
space broad, its width exceeding diameter of eye; jaws about equal. 
The length of the head equals 4 of the total length, not including 
caudal, and the diameter of the eye is contained 34 times in length of 
head, slightly exceeding the length of the snout. 

Teeth, 2—4—4—2. D. 9; A. 9; scales, 5.43.3; eighteen rows of 
scales before dorsal. 

Color.—-Light green on back, top of head darker; lower parts silvery 
white; a dark dorsal stripe from head to tail; a plumbeous band from 
upper angle of gill cover to caudal, where it broadens and extends 
to top of caudal peduncle; a dark scapular band; upper parts with 
dark punctulations; scales with dark edges; anterior portion of dorsal 
and caudal plain, posterior parts-black; other fins plain. 

The type specimen measures 3} inches in length; 34 inches to origin 
of middle caudal rays. It was collected in Cane River, October 4, 
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1902. Two cotypes from the same locality measure 2% and 24 inches, 
Type No. 50601, U.S.N.M. 

Other species collected are: Notropis arge (Cope), eleven examples, 
2 to 4 inches long, Cane River, October 4. 

Rhinichthys cataracte (Cuvier and Valenciennes), two specimens 
from Bollings Creek, October 3, 1902. H. H. Brimley and Franklin 
Sherman, jr. 

TTybopsis kentuckiensis (Ratinesque), twenty-four specimens from 
Cane River. 

Campostoma anoimalumn (Ratinesque), one small specimen from Cane 
River. 

Catostomus commersonii (Lacépéde), one very young example from 
Cane River. 

Catostomus NIGPICANS Le Sueur, one specimen from Cane River. 

Percina caprodes (Rafinesque), one very fine example from Cane 
Kiver. 

Cottus ictalops (Ratinesque), nine specimens from 1 to 24 inches long, 
collected in Bollings Creek, October 3, 1902. 























ON THE 






RELATIONS OF THE FISHES OF THE 
LAMPRIDID.® OR OPAHS. 


FAMILY 


By THeroporE GILL. 
Associate in Zoology. 


I. 






















Dr. Boulenger, in the third number of his suggestive and valuable 
Notes on the Classification of Teleostean Fishes, has published some 
novel ideas respecting the systematic position of the Opah. He has 
found the same number of bones in the seapular arch as in that of 
normal Acanthopterygians, but has homologized them differently from 
his predecessors. The ‘very large bone to which the pelvis is 
attached” is designated as an ‘*infraclavicle” and homologized with a 
so-called infraclavicle of Hemibranchiate fishes. A comparatively 
small bone in serial relation with the actinosts or **pterygials” is 
identified as the homologue of the hypocoracoid or ** coracoid” of ordi- 
nary Acanthopterygians. There would then be only three actinosts or 
**pterygials,” and it is especially remarked that the foremost of these 
is ‘fused with” the hypercoracoid or ** scapula.” As a result of these 
identifications, Dr. Boulenger thinks that ‘all difficulties from the 
systematic point of view disappear at once” and that ** the Opah must 
be regarded as more nearly allied to the Hemibranchii than to any 
other group of fishes with which we are as yet acquainted.” Conse- 
quently the Opah is isolated not only as the representative of a dis- 
tinct family (Zampridide), but an independent group (Se/enichthyes) 
of a new suborder (Catosteom?), which includes also the /lemtbranchii 


and Lophobranchii, 
Il. 









The great respect and admiration | have for Dr. Boulenger’s work 
has led me to consider very carefully the grounds for the determina- 
tions in question, but I find greater difficulty in accommodating myself 
to his views than in accepting those (or nearly those) of his prede- 
cessors. Among the latter was William Kitchen Parker, who in 1868 
commented on the structure of the Opah in A Monograph of the 
Structure and Development of the Shoulder Girdle (p. 51). His 
identifications essentially correspond with those now to be given, 
although his meaning is somewhat obscured by the curious mode of 
expression to which he was addicted. At any rate, he writes that 
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7 To coracoid [hypocoracoid] reaches to the basal line below,” and it 
‘seems very probably to have had originally some assistance from an 
interclavicular ossicle.” Parker regarded the Opah and Dory as 
‘** most aberrant Scomberoids,” with atendency toward the Plectoynathi. 
The difficulties of the homologization of the shoulder girdle of 





(2s) pila(ss) 
SCL. $ 
(23) Ez 
ph Zi a 


Fic. 1.—SHOULDER GIRDLE OF LAMPRIS GUTTATA, OUTER VIEW 


Gill. Boulenger. : 
¢. suprascapula. posttemporal (pile. ). 
is. interscapula. supraclavicle (sel.). 
ps. coenosteon or proscapula. clavicle (cl.). 
hy. hypercoracoid. scapula (se. ) 


ho. hypocoracoid. infraclavicle (e/.). 
pterygials (pfr.). 
coracoid (cor. ) 
pts. postscapula. postclavicle (pel. ). 
pelr. pelvis. pelvis (pelv.). 

v.r. ventral rays. ventral rays (v.r.). 


ac. actinosts 1-3. 
a4. actinost 4. 
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Lampris may be made most evident and the explanation for other 
views best elucidated by the reproduction of Dr. Boulenger’s excellent 
illustration of the shoulder girdle of the Opah. The names given are 
those which are preferred for the present, and the equivalents of Dr. 
Boulenger follow.” 

With these identifications the structure of the Opah would be in 
conformity with that of most acanthopterygians, and the normal num- 
ber of bones of the scapular arch would be realized. 

The three main bones of the arch (ecenosteon, interscapula, and 
suprascapula) are developed essentially as usual, and as to them there 
is agreement with Dr. Boulenger except as to general morphological 
relations and nomenclature. 

The actinosts or ‘*pterygials.” according to the present view of 
homologies, would also be realized. The almost universal number of 
four would thus be developed. There seems to me no more difficulty 
in considering that one actinost may be *‘synchondrosially united with 
the scapula” (or hypercoracoid) than that another should be coossified 
or “fused with” it. Consequently the complete number of actinosts (4) 
is recognized, although none is as slightly connected with the support- 
ing bones as usual. Thus, also, the relative proportions of the various 
elements of the shoulder girdle and its appendages would be manifest 
approximately as in ordinary fishes. 


ILI. 


One objection against the homology of the hindmost (or lowermost) 
actinost of the Opah with an actinost is urged by Dr. Boulenger in the 
statement ‘‘ that the posterior of the supposed pterygials [actinosts] 
does not support rays and is altogether unlike a pterygial.” 


«It might be supposed by one unfamiliar with the intricacies of anatomical nomen- 
clature, from the difference in the nomenclature of the bones, that the differences 
between Dr. Boulenger and myself are greater than they really are. The only extra- 
nominal differences relate to the two bones called coracoid and infraclavicle by Bou- 
lenger, and hypocoracoid and fourth actinost by myself. Iam happy to know that 
the divergencies respecting the other names are simply the result of different inter- 
pretations of the same facts from a general standpoint. . Dr. Boulenger is the ortho- 
dox party, inasmuch as he agrees with the majority of anatomists in accepting the 
nomenclature that has been most current (except in Great Britain) since the time of 
Gegenbaur. I have to confess to being the heterodox party. Buta review of the 
paleontological and developmental history of the shoulder girdle, as well as of its 
comparative anatomy, compels me to reject a nomenclature which appears to me to 
be extremely misleading. The hypercoracoid and hypocoracoid are only developed 
in specialized teleost fishes and are (as well as the mesocoracoid) the results of the 
ossification and disintegration of a single cartilage occurring in primitive and ganoid 
fishes and inherited from the Selachians. The application of the names scapula and 
coracoid, originally given to mammalian parts, entails a very erroneous and distorted 
idea of their relations and history, if it is assumed that the words have any extrinsic 
meaning at all. 
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There is such great variety in the form of the fourth actinost (as 
well as others) in fishes that the objection urged apparently is not of 











very great importance. Even among the universally recognized con- 





stituents of the group of Hemibranchs there is great diversity and 
differences as important as those differentiating the Opah from other 
fishes exist between the Centriscids or Amphisilids on the one hand 

































and the Gasterosteids and Aulorhynchids on the other. 

The cases of exclusion of rays from the fourth_actinost are rare, but 
by no means confined to the Lampridids. We need, indeed, only look 
to the Hemibranchs again to find parallel cases. In the genus Avw/o- 
rhynchus, as shown by Mr. Starks in his excellent article on those fishes, 
recently published, the fourth actinost is represented as destitute of 
rays quite as much as that of Lamprzs, and that of the common Stickle- 
backs of the north is almost if not quite as much so. In fact, one of 
the characters of the superfamily Gasterosteoidea would appear to be 
the nearly or quite complete exclusion of rays from the fourth actinost. 

Such a condition, too, is realized or approximated among Malacopte- 
rygians (v. g., Salmonids and Esocids or Luciids). It is possible that 
in the excessively modified Opah, deviation from the ordinary type is 
manifested in such exclusion as well as in other characters and may 
be the result of mechanical adaptation to the special conditions of 
position and other modification of the pectoral fin and supporting 
bones. 


lV. 


If the views as to the homologies of the bones in question are 
correct, the approximation of Lampris to the neighborhood of the 
Hemibranchs can not be sustained, as the only ground for it was the 
supposed homology of the hypocoracoid of the present article with an 
assumed infraclavicle. The supposititious infraclavicle (or interclav- 
icle) of the Hemibranchs has been recently shown, in an excellent paper 
by Mr. E. C. Starks, to have no independent existence (a conclusion I 
was forced to come to on scanty material many years ago). The 
so-called infraclavicle of Lampris, then, has no counterpart among the 
Hemibranchs. As the supposed agreement of Lampris with the Hemi- 
branchs was based mainly on the assumed possession of the same 
peculiar bone (*‘infraclavicle”) by both types, the negation of that 
agreement involves the denial of the relationship. 

But what is the relationship of Lampris? Cuvier and the elders 
were perhaps not far out of the way in approximating it to the great 
Scombroidean series with which it agrees in characteri-tic modifications 
of the vertebre and clasping rays. So far as the scapular arch is 
concerned, the Caproids agree better than any other known form. 
Mr. Starks has recently published an article on The Relationship and 
Osteology of the Caproid Fishes or Antigoniide, and given therein 
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a figure as well as description of the *‘shoulder girdle of Antigonéa 
rubescens.” On the whole, there is considerable similarity between the 
corresponding parts of Lampris and Antigonia. The front border of 
the ccenosteon is decurved backward in both, and the proportions of 
the hypocoracoid and hypercoracoid do not differ very widely. The 


actinosts of Antigonia, however, are comparatively free and the supra- 
scapula not forked. The pelvis is also quite different. 
| / \ 


Fic, 2.—SHOULDER GIRDLE OF ANTIGONIA RUBESCENS FROM STARKS. 








In fine, at present apparently no better position can be found for 
Lampris than somewhere in the line of the Scombroidean superfamily. 


It even agrees with the Scombrids, Xiphiids, Coryphznids, Carangids 
and their relatives in the deep bifurcation of the roots of the caudal 
3 rays which clamp the hypural and epural bones, and provisionally at 
; least it should be approximated to them. 

Dr. Boulenger has proved, however, that the Opah is not especially 
related to the Scombroidea, and it is quite possible that he may be 


sustained in the isolation of the family Lampridide as representative 
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of a special group or suborder; at any rate, it is at least entitled to 
distinction as a special superfamily (Lampriporpga). This super- 
family may be briefly defined in the following terms: 


V. 
LAMPRIDOIDEA. 


Acanthopterygian fishes with the foremost rays only spiniform, the 
myodome completely shut off from the cerebral chamber, ribs sessile 
on the centra of the vertebra, suprascapulars connected by squamous 
suture and ligaments with the cranium, ccenosteons postcurved toward 
ach other, hypocoracoids much enlarged and extended upward and 
backward, actinosts diverted to a nearly horizontal row, pelvic bones 
enlarged and connected by cartilage with the ccenosteons as well as the 
hypocoracoids, ventrals subabdominal and with numerous rays, and 
caudal rays clasping epurals and hypurals. 

The family was first named in 1862, and has been adopted by the 
authors named in the synonymy herewith given and in a few other 
places. Many naturalists still prefer to leave it in the incongruous 
family of Scombride. 

The family name was originally written Lampridide, and in this 
form it was adopted by Jordan and Gilbert and by others, but Jordan 
and Evermann have changed it to Lampridew. The reason for the 
change is not evident and has not been given. It is possible that it 
may have been from ‘confusion with Aaypos (radiant), but the gen- 
eric name is not derived directly from the Greek but modified from 
it, and agrees with such well-known fish names as Chalcis, Etelis, 
Julis, Pelamis, Phycis, Smaris, Synagris, and Teuthis, which have 
-id in the oblique cases (e. g., -idos in the genetive, etc.). The original 
form of the name is consequently justified by analogy and should be 
retained. 

The history of the nomenclature may be gleaned from the following 
partial synonymy: 

LAMPRIDID. 


FAMILY NAMES. 


Lampridoidx Git, Proc. Acad. Nat. Sci. Phil., 1862, p. [127,] 241. (Named only.) 
Lamprididx Git, Arr. Fam. Fishes, 1872, p. 7. (Name only.) 

Lamprididi Pory, Enum. Pise. Cub., p. 93, 1876. 

Lamprididz JorpAN and GiLBert, Syn. Fishes N. Am., 1882, p. 453. 

Lamprididx Gui, Johnson’s Univ. Dict., II, 1885, p. 1621 (defined). 

Iamprididez Smirr, Hist. Scand. Fishes, I, 1892, p. 121. 

Lamprididxz GoovE and Bran, Oceanic Ich., 1895, p. 222. 

Lampridx JorDAN and EverMANN, Syn. Fishes N. M. Am., I, 1896, p. 953. 
Lampridide BouLenGErR, An. Mag. Nat. Hist. (7), 1902, p. 151. 


SUBFAMILY NAME. 


Lamprini Moreau, H. N. Poiss., France, II, p. 483. 









8 








NO. 1340. ON THE LAMPRIDIDE OR OPAHS—GILL. 921 





VI. 
The skeleton in the United States National Museum, so far as the 
scapular arch is concerned, naturally manifests essential similarity 
with the one figured by Dr. Boulenger. There are certain differences, 
however, which are noteworthy. The ccenosteon“‘and hypocoracoid 
terminate in and are united by cartilage which also extends backward 
and under the hypocoracoid to connect with the infero-anterior angle 





Fic. 3.—SHOULDER GIRDLE OF LAMPRIS GUTTATA, INNER VIEW. (FOR LETTERING SEE P. 916.) 


of the pelvic bone. The upper half of the anterior border and most 
of the posterior border approximate more toward a straight oblique 
line than the corresponding margins of Boulenger’s specimen. The 


4 Several names I have previously used have been abandoned in this communica- 
tion, post-temporal giving place to the previously named Suprascapula, posterotem- 
poral to Interscapula, and proscapula to Cienosteon. 

Cenosteon is named in the Synonymy of the Fish Skeleton, by Mr. Edwin Chapin 
Starks,-but without any data. In the Preceedings, Washington Academy Sciences 
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interscapula has a convex inferior margin and reminds one of the lower 
mandible of some cuttlefishes. The postscapula is more decurved. 
The ccenosteon and hypercoracoid are connected toward the front at 
the symphysis by the intervention of cartilage. 

The hypercoracoid has .a foramen which appears as a notch from 
the outer side as the result of the overlapping of the ccenosteon by 
squamous suture, but internally the bone extends forward and is sepa- 
‘ated from the ccenosteon by a long unguiform gap and intervening 
cartilage or membrane. 

The fourth actinost is much broader in front than in the British 
Museum skeleton and its posterior portion much more deflected and 
wedged in between the hypocoracoid and styliform extension of the 
postscapula, which is suturally connected with it as well as with the 
hypocoracoid; there is little cartilage between its anterior portion 
and the hypocoracoid as well as third actinost. The third actinost 
intervenes between the hypercoracoid and fourth actinost, quite 
widely separating them, and has the same kind of union with the 
fourth as with the third; the second is longer, and has an oblong con- 
vex articular surface; its sutures, though close, are well defined; the 
first actinost has a still larger, more oblong, and more convex articular 
surface, and is so intimately connected with the hypercoracoid that 
the sutures are obliterated; it is, in fact, completely ‘* fused with” the 
hypercoracoid. 

The pelvic bones are connected with the postflected lowermost or sym- 
physial angles of the ccenosteons through the intervention of cartilage 
and have lamellar extensions, separated by fissures from the body of 
the bone, which are connected by cartilage with a slightly defined ridge 
of the hypocoracoid parallel with its anterior margin. The ventrals 
are subabdominal and inserted in the pelvic bones some distance in 
advance of the hinder ends of those bones. 


VIL. 


The pectoral fins of the Opah are represented inclined downward 
in Smitt’s Scandinavian Fishes (I, p. 128, 1892), as they are in the old 
article by Giinner. Boulenger remarks, *‘On examining the shoulder 
bones on a skeleton of Lampris luna, | was struck by two things—first, 


(III, p. 521, 1901) the word is quoted under ‘55, Clavicle, Parker,’’ and in a foot- 
note the following remark is made: ‘‘I get this reference from Owen’s Comp. Anat. 
Lectures (Vertebrates), p. 118. By some ichthyotomists the bone in question has 
received the special name of Coenosteon.’? The name was given by Bakker in his 
‘*Osteographia Piscium’’ (1822). Bakker thought that the so-called clavicle of fishes 
was more than the clavicle of other vertebrates, corresponding to the clavicle and 
humerus together (Nec tamen claviculam solam facere, sed e clavicula et osse humeri 
componi mihi visum est, p. 111), and consequently gave the name ccenosteon (evi- 
dently from Kozv0ds, common or shared in common, and é6réov, bone). The impli- 
cation is certainly false, but the name itself may be retained. 








EE 
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that the disposition of the articulating facets of the pterygials allows 
of a much greater downward than upward movement of the rays 
of the pectoral, by which the fin can be pressed down close against 
the sides of the body, and precludes the opposite vertical position—a 
fact which I have been able to verify on a specimen in the flesh. This 
mode of articulation seems so contrary to our ideas that most figures 
and stuffed specimens represent the pectoral fin directed upward, as in 
Brama, to which the Opah was believed to be related.” 

It is noteworthy that representatives of the genus /’%mpheris are 
also able to deflect their pectorals against the sides of the body, but 
they are not limited to that movement and can fold the fins backward. 


VIL. 


The Opah appears to be not rare in certain regions, and the paucity 
in collections is probably due to the want of sufficient motive to hunt 
for them rather than absolute rarity or difficulty in obtaining them. 
In the Twentieth Annual Report of the Fishery Board of Seotland 
(1902), kindly sent to me recently, there is an interesting record (p. 
541) of individuals ‘‘ landed at Aberdeen market during 1891,” with a 
‘*note of the place where they were stated to have been caught.” In 
June, ‘“‘three specimens;” in July, ten; in August, one, and in Sep- 
tember two were received. All ‘* were taken by line” and the one 
was caught at a depth of 125 fathoms. 

The only previous notice of the capture of the Opah off the coast of 
Aberdeenshire I am acquainted with is one published in the Zoologist 
for 1896. It appears from an anonymous note in that magazine for 
August® on The Opah or Kingfish off Aberdeen that **there was 
lately on view at Messrs. J. and T. Sawers’s fish market, Belfast, a fine 
specimen of the Opah or Kingfish caught off the coast of Aberdeen- 
shire. It weighed 70 pounds, was about 4 feet long, and measured 
24 feet at the broadest part.” 


IX. 


The etymology of the curious name Opah is stated to be unknown 
by the various English dictionaries, as the Century Dictionary (** Opah 
(0’pii) m. [Origin unknown]”). 

Further research would have revealed it. The first appearance of 
the name with explanation is in 1750, in the Philosophical Transac- 
tions(vol. 46). Therein is published ** The Defcription of a Fifh fhewed 
to the Royal Society by Mr. Raiph Bigland, on March 22, 1749-50: 
Drawn up by C. Mortimer, M. D., Secret. R. 8S.” (pp. 518-520.) This 
seemed to the author ‘‘to be a new Species of Fifh not yet defcribed 
by any author.” It was a Lampris, and immediately after the dec- 


a3. 8., XX, p. 306. 
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laration just quoted the author appended the following two para- 
graphs. The italics, capitals, antique s({), orthography, and brackets 
are reproduced from the original: 

‘**The black Prince, and his Coufin, from Anamaboe on the Coaft of 
Guinea, and Mr. Creighton, formerly Governor of Capo Corfo Caftle, 
upon feeing this Fifh immediately knew it, and faid it was common on 
that Coast, and is very good to eat. The Natives call it Opah, and the 
Englifh there call it the Avng fi/h. I fhall therefore retain the Guinea 
Name, with thefe Characteriftics; Oran Guinien/ium eft pifcis offeus, 


non fguammofus, edentulus; habens unicam in dorfo pinnam anteriis 








aculeatam, pone branchias par pinnarum, in medio ventre par pin- 
narum. ad pofticam ventris partem unicam pinnan, caudam forcipatam. 

‘*Mr. Bigland fays, that, upon opening of it, all its Bowels would 
have gone into a Quart-Mug; that the Flefh of the fore Part was firm, 
and look’d like Beef, and the hinder Part like fine Veal; that the Bones 
were like thofe of Quadrupeds; particulary the Shoulder-blades, 
which refembled thofe of Sheep. [See an Article in the Scots Magazine 
for October 1748, printed at Hdinburgh in 8vo.| In a Letter to me, he 
adds, that probably this was a [Pelagian or] Ocean Fish, wandring by 
chance into the Frith of orth; and, by the Tide ebbing, being left 
upon a confiderable Shoal, or flat Sand, near Le7th, was difcover’d from 
Land in a State of Distrefs; whereupon fome Fifhermen plunged into 
the Sea, and with a Net furrounded it, and brought it to Shore.” 

It is not at all probable that ‘tthe black prince” or the ‘‘ former 
governor of Capo Corso” ever saw a specimen of Zampris. The fish 
has never been recorded from the western coast of tropical Africa, 
and it certainly is not and never ‘‘ was common on that coast.” Inas- 
much, however, as it is a wide-ranging pelagic form, it 1s no more 
impossible that an individual may have been caught near the coast of 
Africa than that one was actually caught near Cuba. Probably, how- 
ever, the origin of the name is due either to the fancy of a negro 
chieftain and the subserviency of a white man, or to a misunderstand- 
ing or misrepresentation of what was’said. It was a ‘‘ ghost-word,” at 
least so far as the Zampris is involved. 
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AMPHIPODA FROM COSTA RICA. 


By Rev. Tuomas R. R. STesprne, 
Fellow of the Royal Society. 


The specimens here described were sent to me for determination by 
the United States National Museum, and represent two new species. 
They were collected by Prof. P. Biolley, of the National Museum of 
Costa Rica. 

Family TALITRID. 
1900. Talitride StesBinc, Fauna hawaiiensis, II, p. 527. 
TALORCHESTIA FRITZI, new species. 
Plate LX. 


The largest of the male specimens have the pereon transversely 
corrugated, each of the segments showing two folds, except the first 
segment, which has a single fold. All the specimens, however, 15 in 
number, have the integument brittle and most of the muscular parts 
shrunken. The exceptional corrugation, therefore, in the large male 
examples may not be a natural feature, but merely due to conditions 
experienced since their capture. In the synoptic table published four 
years ago“ for discriminating the genera of the Talitride, at that time 
called Orchestiide, the leading distinction between Orchestia and Talor- 
chestia rests on the fact that in the former the first gnathopods of the 
female are subchelate, whereas in the latter they are simple. So far 
as this distinction is concerned, the present species clearly belongs to 
Talorchestia. The sixth joint of the limb in question has no distal 
widening to furnish a ‘* palm” upon which the finger can close. In 
Orchestia the widening is seldom or never very great, but how far it 
may be reduced without effecting generic change has not yet been 
determined. 

The eyes may be described as rotundo-quadrate, with a diameter 
much larger than the interval between them. 

First antenne of male have the middle joint of the peduncle slightly 
the longest, the five-jointed flagellum about half as long as the pedun- 
cle, the whole appendage being subequal in length to the last joint in 
the peduncle of the second pair. In the female the flagellum has three 








«Trans. Linn. Soc. London, Zool., 2d ser., VII, Pt. 3, 1899, p. 397. 
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joints, and the whole appendage is nearly as long as the last two joints 
of the peduncle in the following pair. 

In the adult male the second antenne have the peduncle massive, its 
last joint a little longer than the penultimate, the flagellum consisting 
of 14-17 joints, many of which widen distally, with minute spines 
thrust into prominence. In the female, already carrying marsupial 
plates, the antenne, as shown in the figure, are of insignificant size 
compared with those of the male. The ten-jointed flagellum equals 
in length the last two joints of the peduncle. 

The mouth organs exhibit no distinctive peculiarity. The palp of 
the first maxille is minute. No trace of a fourth joint could be per- 
ceived on the palp of the maxillipeds. 

The first gnathopods of the male have the long wrist or fifth joint 
distally widened, and on the inner side of the spinulose prominence is 
a pellucid bubble-like tubercle. The sixth joint is shorter, but simi- 
larly widened, its prominence beset with spinules and capped with a 
pellucid portion like the bubble on the preceding joint. The small, 
conical finger closes over a shallowly excavate palm, its point reaching 
but by no means overlapping the clear prominence. In the female 
the wrist is distally widened, but without special prominence or tuber- 
cle, while the sixth joint is for some distance parallel-sided, and then, 
instead of widening, tapers slightly to the insertion of the finger. 
Like the preceding joint, it has spines on both margins, those on the 
hinder or inner margin being the more important. 

The second gnathopods of the full-grown male have large oval hands, 
with the palm very oblique, beset on both sides with spines, and in the 
middle slightly flattened, so as to leave a shallow interval when the 
massive, strongly curved finger closes, bringing its apex into the pocket 
at the,end of the palm. Near the hinge of hand and finger the palm 
has a short but rather deep excavation, into which a corresponding 
prominence of the finger’s inner margin neatly fits. This notable 
feature occurs elsewhere in the Talitridee, as in Orchestoidea tubercu- 
lata Nicolet, Orchestia tueurauna Fritz Miller, and Orchestia sulenson 
Stebbing. These stand, it is true, in different genera, but the generic 
position of the third is obscure, because the female is not yet known. 
It is, however, clearly distinguished from the species now under dis- 
cussion by the different character of its first gnathopods. With Fritz 
Miiller’s species there are other difficulties, as will appear by the 
following quotation from his celebrated treatise.‘ Miller is calling 
attention to the fact that the development of the sexual peculiarities 
does not stand still on the attainment of sexual maturity, and proceeds 
to give instances: — 


For example, the younger sexually mature males of Orchestia Tucurauna, n. sp., 
have slender inferior antennz, with the joints of the flagellum not fused together, 





« Fiir Darwin, 1864, p. 54; Accurately translated by Dallas under the title, Facts and 
arguments for Darwin, 1869, pp. 79, 80. 
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the clasping margin (‘‘ palm,’’ Sp. Bate) of the hand in the second pair of feet is 
uniformly convex, the last pair of feet is slender and similar to the preceding. Sub- 
sequently the antennz become thickened, two, three, or four of the first joints of the 
flagellum are fused together, the palm of the hand acquires a deep emargination 
near its inferior angle, and the intermediate joints of the last pair of feet become 
swelled into a considerable incrassation. No museum-zoologist would hesitate about 
fabricating two distinct species, if the oldest and youngest sexually mature males 
were sent to him without the existing intermediate forms. In the younger males of 
Orchestia Tucuratinga, although the microscopic examination of their testes showed 
that they were already sexually mature, the emargination of the clasping margin of 
the hand (represented in fig. 50) and the corresponding process of the finger, are 
still entirely wanting. The same may be observed in Cerapus and Caprella, and 
probably in all cases where hereditary sexual differences occur. 

A footnote says that fig. 50 represents the second gnathopod of the 
male, and fig. 51 that of the female, of Orchestia tucuratinga. 

The original German edition adds the letters ** n. sp.” after the men- 
tion of O. tucuratinga. For the translation Miller himself supplied 
corrections of printer’s errors in the original. Yet we find (. tucu- 
rauna and O. tucuratinga left side by side both in the text and index 
of the English edition. If they are one and the same species, the 
remarks on the differences between the young and old males are need- 
lessly repeated. If they are distinct species, not the smallest character 
is assigned by which they can be distinguished. No museum zoologist 
could have made a worse muddle. Nothing is said about the first gnath- 
opods of either sex. If these were left unexamined, the species might 
belong to Orchestoidea or Talorchestia just as well as to Orchestia. 

A general resemblance in the second gnathopods of the Costa Rican 
species to those figured by Fritz Miller excited a hope that his descrip- 
tion might be supplemented from the specimens now in hand. The 
hope was dissipated by more exact comparison. Though the young 
males showed the uniformly convex palm and smoothly concave finger- 
margin of the second gnathopods, combining with these the common 
youthful characters of slender second antenne and slender hind perzo- 
pods, the older males and the females did not fall into line with the 
species represented by Miiller. The length, compared with the breadth 
of the large hands, is much greater in the present species than in his, 
and the palm is less convex. Also in the delicate second gnathopod 
of the female there are several differences, most easily seen by a com- 
parison of the figures. In the species here described the second joint, 
instead of being oval, has a straight hind margin and sinuous front 
one, the fifth and sixth joints are narrower than in Miiller’s species, 
and the rounded apex of the sixth is much more produced beyond the 
minute chela-forming finger. It may be added that, though the pedun- 
cles of the second antenne are greatly thickened in the large males, 
the initial joints of the flagella show no additional fusion, nor is the 
thickening of the middle joints in the hind persopods especially 
conspicuous. 
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The first pereopods are rather longer than the second. The latter 
have, as usual, the small finger notched on the inner margin near the 
apex. The fourth and fifth pereeopods are much longer than the third. 
The second joint in the fifth pair is much broader than that in the 
fourth, being about as broad as it is long. 

The hind corners of the second and third pleon segments are quad- 
rate. The first uropods have equal rami, nearly as long as the pedun- 
cle. The second pair are shorter, with the rami equal and as long as 
the peduncle, the inner ramus so placed as not to reach quite so far 
back as the outer. The slender ramus of the third pair carries a row 
of four little spines. It is shorter than the stout peduncle. The sixth 
pleon segment is dorsally incomplete, having the gap in its armour 
cloaked by the telson. The telson has a dividing line down the center, 
the apex being bilobed, carrying two or three spinules on each lobe, 
and a pair of sublateral spines is placed higher up. 

The male specimen, of which the parts are figured in the accompany- 
ing plate, measured from front of head to end of uropods seven- 
twentieths of an inch, while a male with notch in palm of second 
gnathopods still undeveloped was only four-twentieths of an inch long, 
or 5 mm. as,contrasted with about 9 mm. in the larger example. 

The specimens were forwarded to me as having been taken in Jan- 
uary, 1902, by Mr. P. Biolley, at Isla del Coco, off Costa Rica. 

The specific name is chosen to direct attention to the points of com- 
parison between this form and that which for the present should be 
known as Orchestia tucurauna Fritz Miller. 


HYALELLA FAXONI, new species. 
Plate LXI. 


The back is well rounded, devoid of teeth. The first three segments 
of the pleon have the postero-lateral angles acute, those of the first 
pair being scarcely, but those of the third conspicuously, produced. 

The eyes are round, very small, and wide apart. 

The first antenne have the peduncle well.developed, but with the 
third joint a little shorter than the second, and the second than the 
first. The flagellum is elongate, its joints attaining to fourteen in 
number in the male. A specimen in which the flagellum was eleven- 
jointed had the eleventh joint about level with the eighth joint of the 
flagellum of the lower antenne. 

The second antenne have both peduncle and flagellum longer than 
those of the preceding pair, the terminal joint of the peduncle consid- 
erably longer than the penultimate in the male, but very little longer 
in the female, an unbroken flagellum in the male having as many as 
seventeen joints. Ina female specimen a flagellum of thirteen joints 
answers to one of ten in the first pair. 
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The first maxille have three sete on the apex of the inner plate, 
instead of the two which appear to be the usual number in this genus. 
The first gnathopods have a spiniferous boss, more developed in the 
male than in the female, on the hind margin of the fourth and fifth 
joints, and the palm of the subparallel-sided hand nearly transverse, 
not overlapped by the small finger. 
In the male the large second gnathopods are very similar to those 
of LHyalella dentata Smith, and /[yalella longistilus (Faxon), but the 
tT hand is rather longer in proportion to the breadth. The palm ends in 
a slight bulging beyond the pocket into which the apex of the strongly 
curved finger closes. Near the hinge of hand and finger the palm has 
a somewhat tooth-like indent, just like the ‘‘notch” of //. dentata 
as figured and described by Prof. S. 1. Smith, the slope of the palm 
being nearly straight and beset on each side with spines. In the 
female the hand is as long as the wrist, considerably wider distally 
than in the proximal half, the small, closely shutting finger not reach- 
ing the end of the palm. So far as can be judged from Professor 
Smith’s complete lateral view of the female of his //. snermis, both 
gnathopods in the female of that species are in close agreement with 
those of the present species. 

The third perropods are much shorter than the fourth or fifth 
pairs. In all three the second joint may be described as large and 
broadly oval, but in the fifth pair it is considerably broader and more 
rounded than in the, other two pairs, with a length not much greater 
than the breadth. No ‘‘accessory branchiwe” were observed in con- 
nection with any of the limbs. 

The third uropods are quite small, with the ramus tapering, nearly 
as long as the peduncle, but much narrower. 

The telson is almost square, the distal margin carrying a pair of 
$ setules, its corners rounded. 

t A male specimen measured from front of head to the extremity of 
the slightly bent pleon three-tenths of an inch (7.5 mm.). 
The specimens, 20 in number, were labeled as coming from a 











e height of 2,400 meters, or 8,000 feet, on Volcan Reventado, and 
e collected by Mr. P. Biolley. 
n The specific name is given in compliment to Dr. Walter Faxon, 
I- who in 1876 described several species of this genus and directed 
e attention to some of the difficulties attending the delimitation of spe- 
cies within it. Dr. Faxon at that date“ writes: ‘“‘After an examina- 
in tion of a large number of //yalella dentata and IZ. inermis from 
A- Utah, I am satisfied that they are but varieties of one species. The 
Pr form with dorsal teeth on the first and second abdominal segments is 
as very probably synonymous with Amp/hitoe aztecus Saussure” and 
ts ———— ——-—- — 


@Bull. Mus. Harvard, III, p. 574. 
b Mémoire sur divers Crustacés nouveaux du Mexique et des Antilles, 1858, p. 58, 
pl. v, fig. 33. 
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Allorchestes knickerbockeri Bate,“ as pointed out by Professor Smith 
himself.” It may be convenient to accept Saussure’s name for the 
dentate form, although his description is vague and his figures rough. 
In the large second gnathopod, of which he gives a detailed figure, 
the wrist or fifth joint is entirely devoid of the characteristic project- 
ing process. In my opinion the same motive of convenience is suffi- 
ciently strong to justify the retention of the specific name znermis for 
the form that is not dentate. This I have applied to specimens 
obtained by Mr. Edward Whymper at great heights in Ecuador.? 
None of these had dentate body segments. On first examining the 
specimens from Costa Rica, I was disposed to identify them with the 
species submitted to me by Mr. Whymper. About the close general 
resemblance there can be no question, but in detail I find the follow- 
ing differences: The new species here described has the antenne of 
both pairs more elongate, the first joint in the third, fourth, and fifth 
pereopods larger and more broadly oval, and the postero-lateral 
angles of the third pleon segment much more decidedly produced. 
None of these characters, it must be confessed, are easy to appreciate 
except by comparison of actual specimens or of accurate figures 
drawn to the same scale. But the mouth organs show a curious fea- 
ture, in that the first maxille, as above stated, have three sete on the 
apex of the inner plate, alike in male and female, while //. cnermis 
has only two. In the male of //. fawvon/ the first gnathopods have the 
hand not, or very little, broader at the palm than in the middle, 
whereas the //. ‘nermis from Ecuador has a strong bulging of the 
palm beyond the point which the finger reaches, making the hand as 
broad as itis long. Also in the large second gnathopods there is a 
stronger bulge at the corresponding point, making the breadth of the 
hand in the Ecuador species greater in proportion to its length, and 
the ‘‘notch” at the other end of the palm is rounded off. 


EXPLANATION OF PLATES. 
PLATE LX. 
Tulorchestia fritzi, new species. 


n. s. Length of male specimen examined, not including the antenne. 
a. s., a. i. The upper and lower antenne, respectively, of the two sexes, with further 
enlargement of two joints of the flagellum in lower antenne of male. 
gn. 1, gn. 2. First and second gnathopods, respectively, of the two sexes, with further 
enlargement of some of the distal joints. 
prp. 2.2. Second pereopod of the female, with enlargement of finger. 
prp. 5. Fifth pereeopod of the male. 


«Catalogue of the specimens of Amphipodous Crustacea in the Collection of the 
sritish Museum, 1862, p. 36, pl. v1, fig. 1. 
» Travels among the Great Andes of the Equator, Appendix, 1891, p. 125. 
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ur. 1. Lateral view of first uropods of male, together with the second and third 
uropods and telson, in attachment to the fourth, fifth, and sixth segments of 
the pleon. 
3.9. Third uropod of female. 
. Telson of female. 
Piate LXI. 


Hyalella faxoni, new species. 


n. & Length of male specimen examined, not including the antennz. 

a. 8., a. i. Upper and lower antennz of the two sexes. 

mx. 1. First maxilla (from a separate specimen ). 

gn. 1, gn. 2. First and second gnathopods of both sexes, with further enlargement of 

distal portion. 

prp. 5. Fifth pereeopod of male. 

Pl. s. 3.9. Third pleon segment of female. 

ur. 3. Third uropod, respectively, of male and female. 

T. Telson of each sex, that of the male from the specimen of which the first maxilla 
is figured. 

The figures are from male specimens, unless accompanied by the symbol of the 
female (9). 

Only two scales of magnification are employed, all the figures except one being 
drawn to the lower scale, while some are wholly or partially duplicated on the 
higher scale. The first maxilla of /yalella faxoni is represented only on the higher 
magnification. 


Proc. N. M. vol. xxvi—02 62 
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SYNOPSIS OF THE FAMILY ASTARTID.Z, WITH A REVIEW 
OF THE AMERICAN SPECIES. 


By Witu1am Hearey Datt, 


Honorary Curator, Division of Mollusks. 


The group of bivalve shells which composes this family is of ancient 
origin, the Crassatellitide having diverged from it in the later Meso- 
zoic and taken definite form in the Eocene. The chief characteristic 
by which the two families are discriminated is found in the ligament, 
which in Astartidx is external as well as the resilium, while in the 
Crassatellitide this organ is separated from the resilium, the latter, 
except in Hriphyla, being deeply immersed. In Friphy/a the process 
has only begun, but the other characteristics of the shell are so close 
to Crassinella that the two must obviously be associated in the same 
family. In Lirodiscus of the Astartide the resilium is separated from 
the ligament, but still remains external, while the other characters link 
it to Astarte in a way analogous to those which bind Zr‘p/y/a to the 
Crassinellas; so each family has an exceptional and peripheral group. 

Concentric sculpture, dense periostracum, absence of bright color 
pattern, and a hinge formula of, in its fullest development, the fol- 

. L0.101010.1° ee oa ater ae ‘ 
lowing elements ( #r-urororo are characteristic of this family, as is 
its preference for cold waters, the tropical species keeping chiefly in 
the cold abysses or being dwarfed in size. The Crassatellitidx, on the 
other hand, are prevalent in the Tropics and unknown in the cold seas. 

I have not found more than three cardinals-in either valve, and there 
are usually several nearly obsolete. The laterals are formed by an 
extension of the valve margin, which fits into a groove or socket in 
the opposite valve. These are usually alternated, one lateral and one 
socket to each valve. The middle cardinals are usually well developed 
and sometimes bifid, the anterior right and posterior left cardinals 
always (and the posterior right cardinal often) more or less obsolete. 
The sides of the cardinal teeth are frequently vertically striated, as in 
Crassatellites, especially in the fossil species. 
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No Astarte has radial ribbing, but many develop in the adult state 
crenulations on the inner margin of the valves. Some species are 
crenulate only when fully adult, others develop crenation at resting 
stages, others are always without them. The teeth of the hinge are 
frequently reversed as regardsthe valves. The laterals vary extremely 
in the fullness of their development, and the outline of the valves is 
also often very variable, most of the trigonal species having also 
elongated or oblique varieties. The conditions in the boreal seas, 
where these animals chiefly abound, seem to make for profusion in 
individuals and paucity of species, a state of things obviously favor- 
able to individual variation. 

The dullness of color characterizing the shells of this group is to 
some extent made up for by the bright colors of the soft parts which 
are usually yellow, orange, or vermilion. The anal siphon is short, 
complete, plain-edged and valvular. The branchial siphon is formed 
by apposition of the ciliate border of the free mantle edges. The 
foot is subquadrate, the gills small, reticulate, and free. The eggs are 
ripe in April in the latitude of Long Island Sound, and are dis- 
charged into the water for fertilization. The animals live partly 
immersed in mud or sand and form a large part of the food supply of 
the walrus and many fishes. The variability previously alluded to 
has made the identification of species difficult and their synonymy 
almost hopeless. 

Dr. Jeffreys, who published much about the northern fauna, unfor- 
tunately was disposed to lump together rather than discriminate, not 
having the large series necessary for elucidating our American spe- 
cies. Sowerby’s monographs of this group are very unsatisfactory and 
imperfect, covering less than half the known forms. The most suc- 
cessful attempt at a review of the species is that of Mr. Edgar A. 
Smith, of the British Museum, in 1881, in the Journal of Conchology. 

I have found in reviewing our American species that a more narrow 
specific limitation removes some of the difficulties surrounding the 
subject. While assenting to many of the views heretofore expressed 
by naturalists, and disavowing any claim of finality for the decisions 
arrived at, I have endeavored to discriminate the recognizable Amer- 
ican forms whether these be regarded as species or not. By adopting 
names for them we at least have the satisfaction of knowing what we 
mean when we employ a name, which is impossible under the system, 
or want of system, of Dr. Jeffreys. For the same reason I have been 
unable to avail myself of much work, systematic and distributional, 
which is in print, since it is impossible to know which of several forms 
is intended in a given case where a name covering a number of types 
has been used. The distribution mentioned in my list herewith is 
taken from actual specimens and only exceptionally from the litera- 
ture. The collection of Astartes from the boreal regions of the New 
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World in the National Museum is exceptionally large, a fact upon 
which the possibility of a review of the species is dependent. Ina 
general way the species common to both hemispheres belong to the 
circumpolar fauna; extremely few if any of the more southern species 
are common to Europe and America. Ina general way each fauna 
has a set of species in which a given type is represented, but the repre- 
sentatives of the type when compared are found to be similar rather 
than specifically identical. Thus, the European A. su/cata, compressa, 
and ¢nerassata do not in my opinion occur at all in America, though 
the Atlantic and Pacific faunas have analogues which are probably due 
to filling a particular similar niche in the environment rather than to 
any close connection with the types of Europe referred to. 

The distinctions upon which the subordinate groups of Astartide 
are founded are chiefly the greater or less development of the hinge- 
teeth and modifications of external sculpture. As the type of the 
hinge formula does not change but merely submits to certain deduc- 
tions from its possible total, it will be inferred that the subgenera or 
sections are not very widely separated. 

The genus Goodalliopsis Munier-Chalmas and De Raincourt, 1863, 
is a synonym of Av/lia. Plesiastarte Fischer, 1887, which has also 
been referred to this family, may perhaps be more suitably placed in 
the Cyrenidx, if not a nepionic shell. Preconia Stoliczka, 1871, and 

achytypus Munier-Chalmas, 1887, I have not been able to examine; 
both are fossils. ar/stella Cossmann, 1887, from the figures, may be 
a member of this family and related to Microstagon. It is from the 
French Eocene.. Paleozoic forms referred to Astarte are dubiously 
pertinent. 

SUBDIVISIONS OF THE FAMILY. 


Genus LIRODISCUS Conrad, 1869. 


Shell solid, inequilateral, equivalve, the nepionic valves flat, usually 
concentrically ridged, the later portion of the disk more convex; liga- 
ment normal, external; residium separate, situated between the beaks, 
external, but with its base encroaching on the umbonal ends of the 
cardinals; dental formula aor the left anterior lateral often 
indistinct; inner margins crenate; adductor scars rounded with elevated 
margins. 

Type Astarte tellinoides Conrad, Claibornian Eocene. This genus 
appears in the lowest Eocene and continues to be represented until the 
Jacksonian. 

Genus ASTARTE Sowerby, 1816. 

Synonyms: Zridonta Schumacher, 1817; Crassina Lamarck, 1818; 
Triodonta Agassiz, 1847; Nicania Leach, 1819; Gonilia Stoliczka, 
1871; Crassinella Bayle, 1879, not Guppy, 1874; Weocrassina Fischer, 
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1887; Grotriania Speyer, 1860: Digitaria S. V. Wood, 1853; Woodia 
Deshayes, 1860; 2ictocyma Dall, 1872; Rhectocyma Von Martens, 1874; 
Goodallia Turton, 1822; Mactrina Brown, 1827; Microstagon Coss- 
mann, 1896; Crenimargo Crossmann, 1903. 

Ligament enfolding the resilium, both external, on narrow nymphs. 


Section Astarte s.s. Dental formula or alae? the middle right 
and two left anterior cardinals strong, the others obsolete; valves with 
convex umbones, subequilateral, the inner margins crenate when fully 
developed. Type, Astarte sulcata (Da Costa). 

Section 7ridonta Schumacher. Like Astarte, but the inner margins 
always smooth. Type, 7. borealis Schumacher, 1817. 

? Section Neocrassina Fischer. Like Astarte, but the umbones 
nearly terminal in front. Type, A. obliqua Deshayes. Bajocien 
Oolite. 

Section Rictocyma Dall. Small, like Astarte, but the valves with 
irregular bifid or broken sculpture; inner margins not crenate. Type, 
A esquimalti (Baird). 

Section Ashturotha Dall, 1903. Umbones concentrically sculptured 
and conspicuously flattened; disk smoother outside of the flattened 
area; otherwise like Astarte. Type, Astarte undulata Say, Miocene. 
A. bipartita Sowerby, 1829, appears to belong here. 

Section Gonilia Stoliczka. Small, lentiform, hinge as in Astarte; 
disk with divaricate ribbing centrally. Type, Lucina bipartita Phil- 
ippi, 1839 (= Astarte bipartita Stoliczka, 1871, not of Sowerby; = 
Astarte calliglypta Dall. 1908). 

Section Digitaria S. V. Wood. Valves rotund, shell small, lenti- 
form, hinge as in Goné/ia, having the larger cardinals bifid; surface 
obliquely, arcuately sulcate, the sulci grooving more or less the inner 
margin tangentially; Woodia Deshayes is synonymous. Type, Ze/lina 
digitaria Linneus. 

Section Crenimargo Cossmann. Shell like Digitarca, but the sur- 
face smooth; the tangential sulcations of the inner margin are, how- 
ever, retained as in Zransennella; hinge as in Digitaria. Type, 
C. inequicrenata Cossman, Parisian Eocene. 

Subgenus Goodallia Turton. Shell small, smooth, the hinge teeth 
reduced by the absence of the anterior or posterior right cardinal or 
both of them; inner margins crenate at resting stages only; dental 
formula ori Type, Mactra triangularis Montagu. Mactrina 
Brown is synonymous. 

Section Microstagon Cossmann. Like (oodallia, but the hinge 
usually with one or both laterals obsolete and a small (usually ante- 
rior) right cardinal present, which is not found in Goodallia proper. 
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L.1010. L.1010.1 rt ae 
Formula R.0101. (herouvalense) or R.0101.0 (pernitidum). ype, 
Goodallia herouvalensis Deshayes. Eocene of Paris. 

In considering the distribution of the species the following table 
may aid in grasping its chief features. The East American fauna 
here is that south of Greenland, the West American that south of 
Bering Strait. The Arctic fauna includes those north of those limits, 
an asterisk denoting that the species is confined to the limits of its 
fauna as above defined. 


ARCTIC AMERICAN FAUNA. 


A. undata. T. vernicosa. 

A. subequilate ra. T. elliptica, 

A. crenata, T. acuticostata.* 
A. polaris, ps globosa.* 

T. arctica. T. pulchella.* 
T. borealis. T. banksii.* 

T. fabula. T. striata. 

T. bennettii. T. soror. 


WEST AMERICAN. EAST AMERICAN. 


A, polaris.t 1. subwequilatera.t 
T. rollandi.* 4. castanea.* 

T. arctica, t 1. wndata. 

T. borealis.t A. crenata.t 

T. alaskensis.* 1. smithii.* 

T. compacta.* 1. globula.* 

T. fabula.t 1. nana.* 

T. bennettii.t 1. liogona.* 


T. borealis.4 
Yo elliptica.4 
T. quadrans. 
1 
7 


T. vernicosa. 
R. esquimalti* 
* 


T. striata.4 


" soror. | 


ANTARCTIC FAUNA, 
Astarte longirostra, 


From this it will be observed that the typical Astartes, which are 
rather abundant on the shores of Europe, compared with the Tri- 
dontas, are in the majority on the Eastern coast, but in the Arctic they 
form a much smaller proportion, and only one reaches the West 
American fauna. /ictocyma is confined to the latter. In this hemi- 
sphere the Arctic fauna has 4 peculiar species, Eastern America 6, 
and Western America only 4. Only one species, A. (7Zridonta) 
borealis, is common to all three of the northern faunas. If we elim- 
inate from the east and west faunas those really arctic species which 
invade them from the north (and which are marked with a dagger in 
the table), we find only the peculiar species left, except in the case of A. 
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undata, which occurs in Greenland, but is very rare there, and really 
is characteristic of the fauna farther south. 

The Astarte fauna of the American hemisphere thus consists of 27 
species, 1 being Antarctic, 16 Arctic, 13 East and 10 West American. 
Doubtless a more thorough exploration of the arctic and abyssal seas 
in both oceans might add a few more species and somewhat change 
the above figures. 

In the geographical lists which follow the names have appended to 
them the date of description. The more detailed references, if desired, 
may be had from the bibliography in the Journal of Conchology for 
1881, given by Mr. Edgar A. Smith, pages 201-204. 

The plates contain figures of the newly described or unfigured forms. 


LIST OF THE SPECIES OF THE EASTERN COAST. 
ASTARTE CASTANEA Say, 1822. 


Coast of Nova Scotia and southward to the vicinity of Cape Hat- 
teras, North Carolina, in 5 to 65 fathoms. 

A variety, picea Gould, 1841, has blackish tarry periostracum. It 
has been collected at Chelsea Beach, Massachusetts, and Sandy Hook, 
New Jersey. The typical form is smooth, equilateral, polished, of a 
rich reddish chestnut brown, and with sharply crenate margins. 

Totten described a variety, procera, from Provincetown Harbor, 
Massachusetts, in 1835. It is characterized by a dull yellow brown 
periostracum and obliquely produced high beaks. It would seem that 
the peculiar environment is connected with these characters, as the 
locality is so isolated as to be almost like an oceanic island, and on the 
Pacific coast on such islands exclusively a variety of A. rollandi is 
found differing from the type in the same way. 


ASTARTE UNDATA Gould, 1841. 


Greenland and adjacent arctic waters, and south to Massachusetts 
Bay, and in deep cold water to the vicinity of Chesapeake Bay. The 
‘ange in depth is from 5 to 104 fathoms. 

Dull chestnut brown, subtrigonal as a rule, but variable in outline, 
with 10 to 25 concentric ripples, sometimes obsolete near the ventral 
margin. When the ripples are few, prominent, and distant, we have 
the variety /atisu/ca Hanley, 1843, of which perhaps A. mortont Sow- 
erby, 1874, is a mutation. This species was mistakenly identified 
with the European A. su/cata Da Costa by early American writers 
and. by Jeffreys. A pale variety was named A. dutea by Perkins in 
1869. 

ASTARTE SUBAEQUILATERA Sowerby, 1854. 

Davis Strait and southward, usually in rather deep water, along the 
eastern coast of the United States to the vicinity of Cape Florida, in 
22 to 410 fathoms. 
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This species was named by Stimpson in manuscript A. /ens, and this 
name, though never described, has found its way into the literature. 
Through Dr. Jeffreys it has also been confounded with A. crenata 
Gray and A. crebricostata Forbes, neither of which is closely related 
to it. The shell is ovate, compressed, pale or yellowish brown, the 
deep-water specimens sometimes nearly white, and it is sculptured 
with numerous even, low, concentric ripples, which are obsolete in 
the adult behind. Specimens reach a length of 39, with a height of 
31 and a diameter of 10 mm. 


ASTARTE (SUBAEQUILATERA var?) WHITEAVESII Dall, 1903. 


Gulf of St. Lawrence and south to Long Island Sound, in 67 to 428 
fathoms. 

This, which is the crebricostata of Dawson,“ has also been called 
crenata and lens, while I find it labeled by Jeffreys ‘‘ su/cata variety 
nana,” though it has no close resemblance to su/cata Da Costa. It 
resembles the young of subequilatera, but is more convex; has the con- 
centric sculpture continued to the margin behind, and is, on the whole, 
rather darker in color. It was dredged abundantly by Whiteaves at 
Gaspé, in 200 fathoms. 


ASTARTE POLARIS Dall, 1903. 


Polar Sea, dredged off Hare Island, Davis Strait, in 90 fathoms, and 
is also found near Bering Strait. 

Plump, subtrigonal, with olive-brown periostracum, thin shell, deeply 
excavated lunule, and delicate hinge. The sulcation of the margin 
appears only with complete maturity. The concentric sculpture is fine, 
close, and low, sometimes degenerating into mere striation. Exter- 
nally the shell recalls Corbicula. 


ASTARTE CRENATA Gray, 1824. 


Shannon fiord, East Greenland (as crebricostata Moebius); Prince 
Regent Inlet, Melville Island and adjacent waters (Parry); and south 
to the Gulf of St. Lawrence, in 16 to 200 fathoms. 

Some of the specimens collected by the Parry expedition, from 
which Gray described the species, are fortunately in the Jeffreys col- 
lection and enable me to fix this species, which has also been named 
A. oblonga by Sowerby in 1854. It appears to be rare, and is a thin, 
inflated, elongate-oval shell, delicately, closely, concentrically striated 
or grooved, with the sculpture often obsolete below and stronger near 
the beaks. It is a smaller, thinner, and much more inflated shell than 
subequilatera, and of a pale straw color or light brown color somewhat 
polished when in fine condition. 





@Can. Nat., 1872. 
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ASTARTE SMITHII Dall, 1886. 


Gulf of Mexico, Cuba, Martinique, Barbados, and Campeche Bank, 
in 54 to 450 fathoms, bottom temperature 53° to 65° Fahr. 

Shorter, more inflated, paler, and with ribs of a different shape 
from those of swhequilatera or whiteavesii of about the same size. It 
is sharply crenate, while the young of the other species referred to, 
at an equivalent growth, are usually without crenations. The species 
was named in the Blake report. 


ASTARTE GLOBULA Dall, 1886. 


Off Fernandina, Florida, in deep water, south to the coast of Cuba, 
and in the Gulf of Mexico, in 294 to 539 fathoms. One valve, perhaps 
drifted, in 1,568 fathoms. 

Of the same general type as A. sm7thii, but perfectly smooth and 
attaining a larger size. The margin is sharply crenate and the color 
grayish white. It was at first supposed to be a smooth variety of 
smithii, but more material indicates that it is distinct. 


ASTARTE NANA (Jeffreys MS.) Dall, 1886. 


Cape Hatteras, North Carolina, and south to the Florida reefs and 
Sombrero Island, West Indies, in 6 to 227 fathoms; temperature, 51° 
Fahr. 

This shell is somewhat larger and flatter than A. sm7thii, with more 
erect and prominent beaks, and the ribs cover the whole shell; it is 
crenate only when perfectly mature; the color varies from light yel- 
low brown to rose pink. A still more convex and triangular form 
occurs among the specimens dredged in the Gulf of Mexico, and among 
the Florida reefs in 25 to 60 fathoms, which was labeled by Jeffreys 
variety trigona. 

ASTARTE LIOGONA Dall, 1903. 


Near the delta of the Mississippi River, in the Gulf of Mexico, at 
118 fathoms, muddy bottom. 

A single specimen of a small olivaceous species was dredged as above. 
It differs from all those hitherto known on the coast, by having the 
beaks and main part of the disk smooth, while near the margin are a 
few distinct narrow concentric ribs. The inner margin is sharply 
crenate. 

Section TRIDONTA Schumacher. 


ASTARTE ARCTICA Gray, 1824. 


Vadsé, Norway; the Arctic Atlantic, Davis Strait, and Greenland, 
in 15 to 60 fathoms. Also near Bering Strait. 

This convex and smooth form is well distinguished from the A. bore- 
alis, and. is wholly destitute of concentric ribbing. It is a cireumpolar 
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species and of a dark blackish browncolor. It has very generally united 
with borealis, doubtless for want of a suflicient series for comparison. 
It is the corrugata and depressa of Brown, 1827; according to Sowerby, 
the cyprinoides of Duval, 1841; the és/andica of Deshayes (MS.), 1867; 
the dactea and subtrigona of Sowerby, 1874. It is somewhat variable 
in outline, but the other characters are fairly constant. 


ASTARTE BOREALIS Schumacher, 1817 


Bennett Island, Polar Sea; North Europe and the Baltic, Arctic 
Atlantic, Iceland, and Greenland, and south to Massachusetts Bay, in 
15 to 100 fathoms. Also Bering Sea and Strait, ete. 

Shell compressed, with the beaks concentrically ribbed; the rest of 
the disk more or less smooth. This is the semésu/cata of Leach, 1819: 
the veneriformis Wood, 1828; the /actea of Broderip and Sowerby, 
1829. According to authors it is the withami of J. Smith, 1839; and 
producta Sowerby, 1874, is synonymous. The young have been named 
richardsonii by Reeve, in 1855; placenta (Morch) and rhomboidalis 
Leche, Vega Exp., Lamellibranchiata, 1883. 


ASTARTE ELLIPTICA Brown, 1827. 


North Europe, Arctic seas near Greenland, and south to Massa- 
chusetts Bay, in 8 to 90 fathoms. 

An elegantly ovate subcompressed shell, with rather low beaks, the 
upper half of the disk concentrically rippled, the lower part smooth or 
feebly striated. The color varies from warm yellow brown through 
chestnut to blackish. It is the ovata of Brown, 1827, the garensis of 
J. Smith, 1839, and the éntermedia of Sowerby, 1854. It has some- 
times been referred to Venus compressa Linnaeus, but this is a mere 
hypothesis, incapable of verification, and should be rejected. 


ASTARTE QUADRANS Gould, 1841. 


Gulf of St. Lawrence to Long Island Sound in 6 to 40 fathoms. 

A small, smooth, compressed, quadrate species, which has not been 
characteristically figured. The inner surface of the shell is usually 
white, but sometimes dark colored. A specimen of this sort was 
named A. portlandica by Dr. Mighels in 1843. I find it labeled ‘*A. 
castanea variety nana” by Jeffreys. It is not a common species. 


ASTARTE ACUTICOSTATA Jeffreys and Friele, 1877. 


Arctic Atlantic, in deep water, Jan Mayen and Novaia Zemlia, in 
200 to 649 fathoms. 

A small quadrate species, with fine, regular, well-marked, concen- 
tric ribbing all over the shell. 





942 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVI. 


ASTARTE GLOBOSA Moller, 1842. 


East and West Greenland, and adjacent Arctic waters, in 10 to 150 
fathoms. 

Small, blunt, ventricose, yellow brown, the anterior end longer, 
rounded, the posterior end subtruncate, the surface closely, finely, con- 
centrically suleate all over. The species was identified as compressa 
by Moebius, 1874, and Jeffreys called it compressa variety striata. It 
is one of three or four related forms fairly recognizable which have 
been usually ‘‘ lumped” under one name. Nothing which can be 
properly identified with the British A. compressa is known from 
American waters. 


ASTARTE FABULA Reeve, 1855. 


Franz Josef Land to Greenland and adjacent Arctic waters in 12 to 
%0 fathoms. Also in the Polar Sea, near Bering Strait. 

A thin elongate-ovate, inflated species, with the posterior end 
slightly longer, the umbonal region peculiarly, squarely, concentrically 
suleate, and the basal portion striated. The color is usually dark 
brown. It was described by Sowerby in 1874, as A. sem7l‘rata, and 
has frequently been identified as A. banks7/, but it is not A. banksii 
of Leach. 

ASTARTE PULCHELLA Jonas, 1845. 


Hogarth Sound, Cumberland Inlet, and adjacent Arctic waters, also 
Novaia Zemlia, in 5 to 10 fathoms. 

Ovate, thin, polished; evenly, concentrically, elegantly sulcate, with 
narrow lanceolate lunule; the color light brown, and the beaks nearly 
central. It is the A. warhami Hancock, 1846. 7 


ASTARTE BANKSII Leach, 1819. 


Baflin’s Bay and adjacent waters to lat. 80° N., also Spitsbergen, 
in 12 to 60 fathoms. 

Mr. E. A. Smith has shown that the numerals of the figures of 
striata and banksii, Leach, in Beechey’s Zoology of the Voyage of 
the Blossom, are exchanged and the figure formerly referred to striata 
represents banks? and vice versa. This confusion runs through much 
of the literature. Specimens of A. danksii, which is a nearly smooth 
species of a reddish brown or olivaceous tint, were labeled compressa 
variety striata by Jeffreys. 

ASTARTE STRIATA Leach, 1819. 

Baffin’s Bay, Davis Strait, and adjacent waters, and south to the 

Grand Banks, the Gulf of St. Lawrence, and Massachusetts Bay, in 


10 to 85 fathoms. 
Subtrigonal, with somewhat coarsely sulcate umbonal region, the 
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ventral margin in the adult merely striated. It is the Janks7/ of many 
authors and is figured under that name in Binney’s Gould, 1870, and 
regarded as a variety of A. compressa by Jeffreys. 


ASTARTE (LAURENTIANA Lyell, 1845, var.?) SOROR Dall. 


Type in the Leda clays and other Pleistocene beds of eastern 
Canada and New England; variety svror, from 82° north latitude 
through the Arctic waters southward to the Gulf of St. Lawrence in 
5 to 90 fathoms. 

The recent shell is more trigonal, larger, and the concentric sculp- 
ture coarser than that of the typical Pleistocene fossil. I adopt the 
above varietal name for the recent form until more is known, but I 
suspect the species are distinct. 


LIST OF THE SPECIES OF THE WESTERN COAST. 
ASTARTE POLARIS Dall, 1903. 


Kyska Harbor, Aleutians; Constantine Harbor, Amchitka; and 
near the Shumagin Islands, in 10°to 58 fathoms, mud or sand, bottom 
temperature 41° to 45° F. Also in Baffin’s Bay, on the Greenland 
coast. 

This is the only typical Astarte so far identified on the northwest 
coast. 

ASTARTE LONGIROSTRA D’Orbigny, 1847. 


Falkland Islands, D’Orbigny; Straits of Magellan, in 20 to 61 fath- 
oms, bottom temperature 48° F. 

The A. magellanica Smith, 1881, judging from the specimens dredged 
by the U. S. Fish Commission steamer A/batross, varies so that the 
distinctions relied on to separate it from A. long/rostra disappear in a 
good series. The name magellanica might, however, be retained in a 
varietal sense for the specimens with more pronounced sculpture and 
less protracted beaks. This is the only species recorded from the 
southern hemisphere. 


Section TRIDONTA Schumacher. 
ASTARTE ROLLANDI Bernardi, 1858. 


Avatcha Bay, Kamchatka, and eastward through the Aleutian and 
Pribilof Islands, and along the Alaskan coast to Prince William Sound, 
in 8 to 27 fathoms. 

Suborbicular, nearly smooth, large and heavy, with dark chestnut- 
brown periostracum, which in the adults is dehiscent on drying. This 
specie. takes the place in the western fauna occupied by A. castanea 
on the eastern coast, and, like it, has a pale oblique variety (/oxia Dall, 
1903), which is found on oceanic islets, Chika, the Semidis, and Mid- 
dleton, in 12 to 25 fathoms, sand. 
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ASTARTE ARCTICA Gray, 1824. 


Bering Strait, Bering Sea, and the Aleutian Islands from Attu to 
Unalga Pass east of Unalaska in 15 to 60 fathoms; also in the eastern 
arctic waters. 

See the eastern list for synonymy and further data. 


ASTARTE BOREALIS Schumacher, 1817. 


Polar Sea, near Bennett Island; /eannette expedition. Macfarlane 
Bay, near the mouth of the Mackenzie; Bering Strait and southward 
on the American side to Port Etches, Prince William Sound, and on 
the Asiatic side to Yokohama. 

For synonymy, etc., consult the eastern list. The variety rhom- 
hoidalis Leche, 1883, as tigured, is based on an immature specimen, 
while the variety placenta Morch is simply the young shell of the 
normal type.. A somewhat elongated specimen figured under the 
name of A. scotica by Middendorff, Plate XVI, figs. 10-12, 1849, may 
be the young of this species or an unusually strongly ribbed e//iptica. 
He gives localities from Lapland to the Okhotsk Sea. The latter 
were probably borealis; the former might have been e//iptica. His 
figures on Plate XVII of the same name are probably A. sz/cata. 
Figs. 6 to 7 on the same plate under the name of corrugata Brown are 
probably A. borealis; figs. 4, 5, 8, 9, and 10, perhaps, are dilapidated 
A. rollandi. In the Sibirische Reise, Plate XX, figs. 1 to 4, 1851, 
which are named A. scotica, represent A. borealis, and it is evident 
he regarded the two as synonymous. A. compressa, on the other hand, 
he does not record from eastward of the Taimyr River. The Macfar- 
lane Bay specimens are exceptionally smooth, compressed, and thin. 


ASTARTE ALASKENSIS Dall, 1903. 


Southern part of Bering Sea, the vicinity of the Shumagin Islands, 
and eastward along the Alaskan coast and south to Puget Sound in 10 
to 70 fathoms. Also in the glacial drift of Sucia Island, Straits of 
Georgia. 

Much resembling A. e///ptica of the eastern coast, but shorter, 
heavier, and more trigonal. The periostracum is black or dark brown 
and dehiscent when dry. It has usually been identified as undata but 
is never crenulated. 


ASTARTE COMPACTA Carpenter, 1865. 


Puget Sound, Kennerley, and Johnson. 

Small, stout, trigonal, like A. esguémalti, but with regularly arcuate, 
uniform concentric ribbing. It was described as a variety of A. com- 
pressa Montagu, which does not occur on the coast. ‘It appears to be 
rare, and I have seen only one specimen beside the type. The former 
is figured, Plate LXIII, fig. 8. 
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ASTARTE FABULA Reeve, 1855. 


Polar Sea, near Point Belcher, and south to the north end of Nunivak 
Island in 15 to 23 fathoms. Also in the eastern hemisphere at Franz 
Josef Land, the coast of Greenland, ete. 

Leche’s figures of **A. warham?” in his report on the Vega lamelli- 
branchs indicate that he probably included this species under that 
name. A. semilirata Sowerby, 1874, is synonymous. For other data 
see eastern list. 

ASTARTE BENNETTII Dall, 1903. 


Polar Sea at Bennett Island, /eannette expedition; also in Bering 
Sea, 5 miles west of Nunivak Island, in 24 fathoms, Dall, 

Small, solid, rather uniformly concentrically striate; polished, oliva- 
ceous, with high beaks. Leche’s figures 11 and 12, Plate 32, may have 
been taken from a specimen of this species, with the posterior end 
‘ather blunter than usual, and not full grown. In the Bering Sea 
specimen the striation is stronger near the beaks. 


ASTARTE VERNICOSA Dall, 1903. 


Arctic Sea and northern part of Bering Sea, from Icy Cape to 
Hagemeister Island, in 7 to 28 fathoms, and southern part of Bering 
Sea, through the Aleutians from Attu to Atka, in 8 to 14 fathoms. 

Resembling A. fabula, but more coarsely and uniformly sulcate and 
brilliantly polished, with an olivaceous yellow-brown periostracum, 
narrower, longer, and less impressed lunule. 

Leche’s figures 7 to 8, Plate 32, apparently represent this species. 


Section RICTOCY MA Dall. 
ASTARTE ESQUIMALTI Baird, 1863. 


Aleutian Islands from Unalaska eastward along the coast of Alaska 
and south to Puget Sound in 6 to 80 fathoms. 

Recognizable by its irregular sculpture, and reaching a height of 
21, with a length of 23 and a diameter of 11 mm. P. mirabilis Dall, 
1872, was based on a young specimen of this species. 


DESCRIPTIONS OF THE FORMS NEWLY NAMED. 
ASTARTE POLARIS, new species. 
Plate LXIII, fig. 5. 


Shell rounded-trigonal, moderately thick, bluish white, covered with 
aslightly polished light-brown periostracum; valves moderately convex, 
with the umbones high, somewhat prosogyrate, over a well-impressed 
lanceolate lunule, which is unequally divided, the right valve bearing 
the larger share; escutcheon narrower and longer than the lunule, 
impressed, smooth; sculpture of forty or more small, narrow, regular, 
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concentric riblets ceparated by about equal interspaces; in the adult 
the posterior slope and ventral third of the disk have the riblets 
replaced by somewhat uneven concentric striation; interior smooth, 
the inner margins finely evenly crenate; hinge rather solid, the middle 
‘ardinal in each valve grooved or bifid. Height, 25; length, 28; 
diameter, 15 mm. 

The type specimen, No. 106859, is from 51 fathoms, sand, near the 
Shumagin Islands, Alaska. The nearest form to this is A. su/cata var. 
multicostata Jeffreys, which in form and outline approaches it very 
closely, but differs by sparser ribbing, which is also more regular and 
extends over the whole shell. 


ASTARTE ALASKENSIS, new species. 
Plate LXIII, fig. 2. 


Shell ovate, subcompressed, white, with a dark, strong, caducous 
periostracum, which, like that of A. elliptica, becomes black in the 
dead or senile shells; valves quite inequilateral, beaks at the anterior 
third, elevated, slightly compressed, prosogyrate; lunule excavated, 
sublanceolate, the escutcheon longer and wider; sculpture of about a 
dozen concentric riblets with wider interspaces, more feeble near the 
ventral and posterior margins; inner margins entire, smooth; hinge 
solid, the teeth narrow and entire. Height, 26; length, 31.5; diameter, 
14 mm. 

Type specimens from northwest of Unimak Island, in the southern 
part of Bering Sea, at a depth of 70 fathoms; bottom temperature 
39° F. U.S.N.M., No. 109274. 


ASTARTE BENNETTII, new species. 
Plate LXIII, fig. 6. 


? Astarte warhami Lecnr, Vega exped., IIT, 1883, p. 442, pl. xxxu, figs. 11 and 
12 (only). 


Shell small, thin, subeuneate, subcompressed, with a polished oliva- 
ceous periostracum; posterior end shorter, bluntly rounded; anterior 
end longer, more sloping and direct dorsally, rounded; base nearly 
straight in the young; surface finely concentrically striate, or nearly 
smooth, the striz more apparent on the beaks; lunule narrow, lanceo- 
late, impressed, escutcheon similar, a little longer than the lunule; 
beaks high, slightly prosogyrate; hinge delicate, the large cardinals 
slightly grooved above, the laterals apparent; pallial line rather near 
the margin, which is not crenulate. Height 10.5, length 11.5, diame- 
ter 5.0 mm.; Bering Sea specimen height 14.5, length 15.0, diameter 
7.0 mm. 

In the terrible retreat from the Jeannette over the arctic floes Mr. 
Newcombe, the naturalist of the expedition, retained a small packet 
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containing a few specimens of natural history from the most northern 
land reached, Bennett Island. Among these were a fragment of 
Astarte borealis and a single perfect specimen of the present species, “ 
U.S.N.M., No. 83221. A single other specimen was obtained by me 
within the limits of the arctic fauna in the northern part of Bering 
Sea, in 24 fathoms. Leche’s figure is slightly more oblique and con- 
vex, but very probably represents the same species. 


ASTARTE (LAURENTIANA var. ?) SOROR, new species. 
Plate LXII, fig. 11. 


Shell of moderate size, subequilateral, rounded-trigonal or cytherei- 
form, the beaks moderately elevated, full and prosogyrate; the ante- 
rior end slightly shorter, the lunule rather small, lanceolate and 
impressed, the escutcheon similar but longer; surface covered with 
fine, rather harsh concentric sulci with subequal interspaces, very 
uniform over the surface; periostracum dull, of a dark brown color, 
sometimes paler or olivaceous in the young; hinge delicate, laterals 
distinct, large cardinals suleate or striated above; inner margins 
entire. Height 18.0, length 21.5, diameter 10.0 mm. 

This species differs from A. fubula by the sculpture of its umbones 
and the suleation of the whole disk externally; it has the same kind 
of sculpture as A. /aurentiana but coarser and more harsh to the 
touch; the form in general is more trigonal or rounded than in 
A. laurentiana, but this is variable and some specimens agree well in 
shape. A. polaris is distinguished by deeper excavation of the lunule, 
smoother and more open sculpture, and the crenation of the inner 
margins. 

This is the species of which young individuals have been taken for 
recent specimens of A. /aurentiana, but which I am inclined to regard 
as distinct, especially since no fossil /aurentiana approach it in size. 
Jeffreys included it, with a number of other things which appear to 
me distinct, under the name of A. compressa var. striata. The type 
locality is Godhavn Harbor, Disco Island, Greenland. U.S.N.M., 
No. 109278. 

The typical A. /awrentiana was described by Lyell in his Travels 
in North America in 1845. In the American edition, published the 
same year, it can be found figured, page 125, figs. 15a-L5c, and 
described on page 126 of the second volume, a reference which I had 
some difficulty in finding and which was kindly supplied by Dr. 
Whiteaves. It is found in the Pleistocene clays of the St. Lawrence 


Valley. 


«The other molluscan specimens included egg cases of Bela sp., Chrysodomus sp., 
and Natica sp., and fragments of Liocyma fluctuosa Gould, Modiolaria nigra Gray, and 
Yoldia abyssicola Torell; U.S.N.M., Nos. 83220-83227. 
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ASTARTE SUBA-QUILATERA var. WHITEAVESII Dall. 


Plate LXII, figs. 7, 12. 


Shell rounded quadrate, plump, inequilateral, the anterior end 
shorter; concentrically sculptured with 20 to 25 sharply defined rounded 
ribs with wider channeled interspaces, the ribs continuous over the whole 
shell; periostracum thin and papery, of a pale yellowish brown; lunule 
and escutcheon smooth, lanceolate, moderately impressed; inner mar- 
gins, when adult and at resting stages, crenate, hinge strong, the cardi- 
nals entire. Height 12, length 14.5, diameter 6.5 mm. 

Type locality, Gaspé, Whiteaves, in 200 fathoms. U.S.N.M., No. 
95748. 

The continuous ribs behind, more convex valves, and smaller size 
distinguish this variety from the typical swheqguilatera of Sowerby or 
the /ens of Stimpson. 


ASTARTE LIOGONA, new species. 
Plate LXII, fig. 9. 


Shell small, compressed, rounded trigonal, beaks erect, somewhat 
eroded in the type, umbonal region (outside of the eroded tract) smooth 
or marked only with incremental lines, but near the base there are 
indications of five narrow rounded concentric ribs, with wider inter- 
spaces; periostracum olivaceous, rather dark; lunule lanceolate, moder- 
ately impressed, smooth; escutcheon narrower and longer; ligament 
short; hinge moderately strong, the teeth entire, inner margins strongly 
crenulate. Height 7.0, length 7.5, diameter 4.0 mm. 

Dredged in 118 fathoms, near the delta of the Mississippi, on a 
muddy bottom. U.S.N.M., No. 64434. 

If this specimen is characteristic it differs from any other known to 
me in having the umbonal region smooth, while the peripheral portion 
exhibits raised ribbing. 


ASTARTE VERNICOSA, new species. 
Plate LXITI, fig. 1. 


Astarte warhami (Hancock) Lecnr, Vega exped., III, 1883, pl. xxxu, figs. 7-8 
(only) 1883. . 


Shell small, subcompressed, subtrigomal, subequilateral, covered 
with a brilliantly polished olivaceous brown periostracum; beaks 
rather high, slightly prosogyrate, the lunule narrow, lanceolate, 
impressed, the escutcheon similar but longer; base arcuate, anterior 
end rounded, posterior end slightly more produced; hinge delicate, 
inner margins smooth, hinge teeth much as in A. bennettii7. Length 
17.0, height 15.0, diameter 6.7 mm. 
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Type locality, off Icey Cape in 15 fathoms sand, W. H. Dall. U.S.N.M., 
No. 109276. 

Our specimens are somewhat more trigonal and attenuated behind 
than in Leche’s figures. The sculpture is of quite even and regular sul- 
‘ations which usually are somewhat less pronounced on the ventral third 
of the disk, but never present the striking contrast between the sulcate 
and unsulcate portions which may be usually noted in A. fubula. In 
many cases, however, the sculpture is continued to the base without 
obsolescence, almost as evenly as in Hancock’s warhamé, but the shape 
of the valves is different and the present species is much less inflated. 
Leche’s figures 9 and 10 appear to represent A. fubula, of which 
occasional specimens are sulcate clear to the base, but which can usually 
be recognized by the squarish and slightly wavy appearance of the 
concentric umbonal sculpture. 


ASTARTE (RICTOCYMA) ESQUIMALTI Baird. 
Plate LXILI, figs. 11, 12. 


This species having been figured only imperfectly, better figures are 
now supplied from an adult specimen (U.S.N.M., No. 106862), dredged 
near the Shumagin islands in 58 fathoms. 


VENERICARDIA CRASSIDENS Broderip and Sowerby. 
Plate LXIII, fig. 9. 
Astarte crassidens Broperire and Sowersy, Zool. Jour., [V, 1829, p. 365. 


Icy Cape, Belcher, in Bland’s collection (Broderip and Sowerby.) 

This species is described as ** obsoletely radially sulcate,” much 
eroded at the umbones, with a large striated cardinal in either valve 
and with the margins coarsely crenulate, the crenulations having 
‘‘almost the appearance of low embrasures.” It is represented as 
reaching a length of 40, a height of 41, and a diameter of about 21 
mm., with a tinge of dull reddish purple in the center of the valves 
inside and the umbones nearly terminal and anteriorly directed. 

Now, these characteristics are not those of an Astarte. All our 
Arctic Astartes are white within; none is radiately suleate: none has 
embrasure-like crenations. Moreover, the vicinity of Iey Cape has 
been pretty well dredged at various times, and Astarte is a gregarious 
genus. If a species with such striking characteristics appeared there 
somebody would have been almost certain to recoverit. But no spec- 
imen is known, nor what became of that one which served as the type 
from ‘‘ Mr. Bland’s” collection. 

There is a shell which has been more than once obtained at Icy Cape 
which fulfills the requirements, and that is the species of Venericardia 
identified by Gray with “Arcturus rudis” (Humphrey Ms.) in 1839. 
The radial sulcation, except on the umbones (which our authors state 
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were much eroded), is often obsolete, its beaks nearly anterior, its 
hinge broad, its margin with embrasure-like flutings, and it frequently 
has the disk tinged inside with a flush of livid purple-brown. I have 
in my Synopsis of the Carditacea called this Venericardia rudis, but I 
am now almost convinced that it is the present shell and should take 
the name of V. crassidens. It has the very markedly broad hinge and 
large, more or less sulcate cardinals called for by the description, and 
one of the specimens in the National Museum comes within 2 millime- 
ters of the required dimensions. Mr. Smith has referred this fo 
Astarte castanea, but A. castanea does not occur in that region, and 
has quite small though very distinct crenations, which have not the 
square form recalling embrasures like those of Venericardia. Nor 
does A. castanea, as far as known, reach a size comparable with that 
mentioned for A. crassidens. All the other Astartes known from the 
region where Icy Cape is situated which are large enough to fill the 
requirements of the diagnosis of Broderip and Sowerby have very 
white shells and perfectly smooth margins. There is only one crenate 
species there, and it is quite small in comparison and has quite minute 
crenulations. 

The European species which do not appear in the Western Hemis- 
phere are Astarte sulcata Da Costa, A. incrassata Brocchi (frequently 
alled A. fusca Poli), A. crebricostata Forbes, A. compressa Montagu, 
A, pusilla Forbes, A; parva Searles Wood, oa (Gon lia) calligona Dall 
(A. bipartita Philippi non Sowerby), A. (Digitaria) digitaria Linneus, 
Goodallia triangularis Montagu, and G. macandrewi Smith. _Astarte 
triquetra Conrad is a Parastarte and belongs in the Veneridx; A. fla- 
bella Conrad, is a Venericardia, and A. fluctuata Carpenter, is the 
nepionic young of Crassatellites sp. 

Since the figures of the new species do not wholly fill the plates, the 
figures of some recently described but yet unfigured species are 
included with those of the Astartide, with references to the place of 
publication. 





EXPLANATION OF PLATES. 
Puiate LXII. 


Fig. 1. Crania patagonica Dall, upper valve, diameter 8.5 mm.; Proc. U. S. Nat. 
Museum, XXIV, 1902, p. 562; Straits of Magellan, U.S. N. M., No. 96913. 
Crassatellites brasiliensis Dall, from off Rio de Janeiro in 59 fathoms; lon. 37 
mm.; U. 8. N. M., No. 96104; The Nautilas, X VI, p. 101, 1903. 
3. Crania patagonica Dall, inner face of upper valve showing muscular 
impressions. 
4. Crenella megas Dall, height 25 mm.; Proc. U. 8. Nat. Mus., XXIV, 1902, p. 
559; Panama Bay, in 33 fathoms; U. 8. N. M., No. 96256. 
5. Echinochama californica Dall, new species, from off Cerros Island, Lower Cal- 
ifornia, in 25 fathoms; length exclusive of the spines, 40mm.; U.S. N. M., 
No, 96452, The coloration is yellowish white. 
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Venericardia armilla Dall, length, 8 mm. ; from the Gulf of Mexigo; U.S. N. M., 
No. 93374; Proe. Acad. Nat. Sei. of Philadelphia for 1902, p. 713. 

Astarte subequilatera Sowerby, var. whiteavesii Dall, umbonal view; length, 
15 mm.; Gaspé, Gulf of St. Lawrence in 200 fathoms; U. 8. N. M., No. 
95748; p. 948. 

Limopsis panamensis Dall, length, 6 mm.; Gulf of Panama in 1,030 fathoms; 
U.S. N. M., No. 109028; Proe. U. S. Nat. Mus., XXIV, 1902, p. 559. 

Astarte liogona Dall, length 7.75 mm.; Gulf of Mexico; U. 8. N. M., No. 
64439; p. 948. 

Venericardia moniliata Dall, length, 6.5 mm.; off Rio de Janeiro in 59 fathoms; 
U.S. N. M., No. 96132; Proce. Acad. Nat. Sci. of Philadelphia, for 1902; 
p. 713. 

Astarte soror Dall; length, 19 mm.; Greenland; U. S. N. M., No. 109278; 
p. 947. 


2. Astarte subequilatera Sowerby, var. whiteavesii Dall; lateral view, length, 15 


mm.; U.S. N. M., No. 95748; p. 948. 


13. Cetoconcha scapha Dall, length, 13 mm.; Gulf of Panama in 100 fathoms; 
U.S. N. M., No. 109026; Proce. U. 8S. Nat. Mus., XXIV, p. 561, 1902. 
Pirate LNIII. 
Fig. 1. Astarte vernicosa Dall, length 17.5 mm.; Iey Cape, Polar Sea; U.S.N.M., 
No. 109276; p. 948. 
2. Astarte alaskensis Dall, length 29 mm.; Bering Sea; U.S.N.M., No. 107274; 
p. 946. 
3. Venericardia gouldii Dall, length 17 mm.; off San Diego in 823 fathoms; 
U.S.N.M., No. 109270; Proc. Acad. Nat. Sci. Philadelphia for 1902, p. 714. 
4. Venericardia incisa Dall, length 9.5 mm.; Unalaska; U.S.N.M., No. 109267; 
Proc. Acad. Nat. Sci. of Philadelphia for 1902, p. 714. 
5. Astarte polaris Dall, length 28 mm.; Bering Sea; U.S.N.M., No. 106859; 
p. 945. 
6. Astarte bennettii Dall, length 15 mm.; Bering Sea; U.S.N.M., No. 109279; 
p. 946. 
7. Venericardia alaskana Dall, length 36 mm.; Nunivak Island, Bering Sea. 
U.S.N.M., No. 109271; Proc. Acad. Nat. Sci. Philadelphia for 1902, p. 710; 
8. Astarte compacta Carpenter, length 13.5 mm.; Puget Sound; U.S.N.M., No. 
129118; Proe. Acad. Nat. Sci. Philadelphia for 1865, p. 57. 
9. Venericardia crassidens Broderip and Sowerby (V. rudis Gray), length 31 
mm.; Kyska Island, Aleutian chain; U.S.N.M., No. 109273; p. 949. 
10. Venericardia ventricosa Gould, interior of right valve; length 18.5 mm.; 
California; Proc. Acad. Nat. Sci. Phila., for 1902, p. 709. 
11. Astarte (Rictocyma) esquimalti Baird, length 15 mm., showing peculiar 
sculpture; from off Alaska Peninsula; U.S.N.M., No. 106862; p. 949. 
12. Another valve of the same species; p. 949. 
] Norr.—In the synopsis of the Carditacea, in Proce. Acad. Nat. Sciences of Philadel- 


phia for 1902, p. 700, the name Miodon Carpenter, 1864, was adopted for a subgenus 


of Veneri cardia. It appears that this name was used by Dumeril for a fish before it 


was proposed by Carpenter for the mollusk, and I have therefore proposed for Car- 
penter’s Miodon the new name Miodontiscus. For the section of Ferebra, commonly 





called Acus, also a preoccupied name, I now suggest the designation of O.rymeris. 
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AN ALASKAN CORYMORPHA-LIKE HYDROID. 


By SAMUEL FESSENDEN CLARKE, 


Professor of Natural History, Williams College, Massachusetts. 


In a report on the hydroids of Alaska, published by the Academy of 
Natural Sciences in Philadelphia in 1876, the material of which was 
collected by parties under the charge of William H. Dall, and is now 
deposited in the United States National Museum, I created the family 
Rhizonemide, provisionally, and the genus Rhizonema for two some- 
what mutilated specimens. Upon further examination, and with 
opportunity to consult a wider range of hydroid literature, 1 find that 
I wasinerror. The specimens belong either to the genus Corymorpha 
or to the genus Lampra, but they are not sufficiently well preserved 
to determine whether the gonophores are of the medusoid type char- 
acteristic of Corymorpha, or of the pseudomedusoid type of Lampra. 
The hydrocaulus is smallest just below the hydranth, enlarging grad- 
ually to near the base, where the basal filaments begin, and then tapers 
rapidly to a small rounded end; a small section of the stem immediately 
above the filaments is roughened with transverse wrinkles. The mem- 
brane which bears the filaments has something of a mammillated sur- 
face and is easily freed from the cone-shaped base, see figs. 1,2. The 
hydranth is large; the proximal tentacles are in a single verticil; the 
distal tentacles are short, very numerous, matted together, and I can 
discover in them no regular arrangement. The proboscis is very large, 
being but slightly smaller at the distal than at the proximal end; the 
mouth is correspondingly large, the full width of the distal end of the 
proboscis. Immediately above the proximal tentacles are the peduncles 
of the gonophores; they are about thirty in number, and besides those 
forming the circle there are a few which originate a little higher up 
on the proboscis. The peduncles vary much in length in this imper- 
fect, alcoholic specimen; they bear irregular clusters of processes, 
the gonophores, figs. 1, 3. These specimens were collected in Norton 
Sound, near St. Michael, Alaska, October 17, L875, by L. M. Turner, 
of the U.S. Signal Service, who writes that ‘‘ these specimens were of 
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Fic, 1.—A RESTORATION OF THE BETTER SPECIMEN; ENLARGED TWO DIAMETERS. 


Jf. Filaments. t, Distal tentacles. 
g. Gonophores. @, Proximal tentacles. 
A. Stem. u. Canals in the ccenosarc. 





w. Wrinkled area. 










a | 


NO. 1343. A CORYMORPHA-LIKE HYDROID—CLARKE. 95 


r€ | 


vip ™ 







‘ 


> 





\P o 





¢ 


¥ 






> 






a 


v 


ys? 


Fic. 2.—THE BASAL PART OF THE STEM, WITH THE FILAMENT MEMBRANE PARTLY TORN AND PULLED 
ASIDE. 
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Fie. 3.—A CAMERA OUTLINE OF ONE OF THE PEDUNCLES OF THE GONOPHORES. 
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FIG. 6.—PART OF SECTION THROUGH THE BASAL PART OF A STEM OF CORYMORPHA PENDULA FROM 
Woops HoLe; d, ENDODERM. FOR OTHER LETTERING SEE Fias. 4, 5. 


a deep coral red when found; they are not common.” One of the 
specimens is complete, though it is somewhat mutilated, the tentacles 
and the sexual peduncles having suffered espe- 
cially. The second specimen has no hydranth. 
An interesting structural feature is discovered in 
sections of the stem in the form of an unusually 
thick support- lamella, the Stiitzlamella of Reich- 
ert; it stains readily, and is found between the 
ectoderm and endoderm, well marked, in all parts 
of the stem. Sections through the basal part of 
the stem show many thread cells in the ectoderm, 
also the relation of the filaments to that layer. 
The filaments show no signs of cellular structure 
and are evidently developed from the ectoderm, 
fig. 5. There is but little left of the endoderm; : 
remnant of it is seen in fig. 4, a. Sections of 
the hydrocaulus of Corymorpha pendula, figs. 6, 
i> 7, show a simular thick support-lamella between 
Fic. 7—A portion or tHe the ectoderm and the endoderm. In the filament- 
SE SECTION AS ee © bearing part there are many thread cells as in 
Bove THE REGION or THE the Alaskan form, and farther up the hydrocaulus 
eee se all three layers decrease in thickness. While this 
is probably a species of Corymorpha, I do not believe in rechristening 
it until we know definitely as to its genetic relations. 
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ON SOME NEGLECTED GENERA OF FISHES. 


By Turopore GIL1, 


Honorary Associate in Loology. 


Dr. Charles W. Richmond recently purchased a serial in twelve vol- 
umes entitled Magazin fiir das Neueste aus der Physik und Natur- 
geschichte, published in Gotha from 1781 to 1799, and kindly called 
my attention to it. In the sixth volume (3. Stiick, pp. 28-38) for 1790 
is an outline of a division of fishes according to their teeth (Versuch 
einer Eintheilung der Fische nach den Ziihnen) by Heinrfich] Frfied- 
rich] Linck, in which several generic names are proposed which take 
precedence of some in general use, but happily do not otherwise seri- 
ously disturb the nomenclature. Linck is only known by the article 
in question, which is duly recorded in the Bibliotheca Zoologica of 
Carus and Engelmann (p. 971), and by a prize writing: De analysi 
urine et origine calculi, referred to by the editor of the Magazin. 

As the magazine is very rare, an outline of the classification seems 
to be desirable, although there is nothing of value in it and charac- 
ters are often erroneously given and misapplied. 


CLASSIFICATION. 


1. OrpNUNG. ZAHNE IN BEIDEN KINLADEN |[sic!] ALLEIN, OHNE UN- 
TERSCHIED DER VORDER- UND BACKENZAHNE. 
a. OUNE KIEMENDECKEL. 
Squalus, Mustelus (p. 31), Pristis (p. 31), Raja, Rhinobatos 
(p. 32). 
b. Mir KieEMENDECKELN. 
Blennius, Cobitis, Callichthys (Silurus Linn.), Caepala 
[=Cepola], Teuthys [=Teuthis], Zeus, Pleuronectes, Chaet- 
odon, Acanthurus, Gasterosteus, Exocoetus, Sternoptyx. 
2. ZAHNE IN DEN KINNLADEN UND IM GAUMEN, VoRDER- UND Back- 
ENZAHNE SIND NICHT VERSCHIEDEN (p. 33). 
Muraena, Gymnotus, Silurus, Trachinus, Cottus, Amia, Poly- 
nemus, etc., ete. 
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3. ZAHNE IN DEN KINNLADEN, AUF DER ZUNGE UND IM GAUMEN. 
VoORDER- UND BACKENZAHNE SIND NICHT VERSCHIEDEN (p. 34). 
Lophius, Uranoscopus, Salmo, Esox, etc., ete. 
4. ZAHNE IN DEN KINNLADEN UND IM GAUMEN. Dre VORDERZAHNE 
SIND VON DEN BACKENZAHNEN VERSCHIEDEN (p. 35). 
Anarrchichas [ Anarrhichas], Sparus, Labrus, Perea. 
5. ZAHNE IN DEN KINNLADEN ALLEIN. D1E VORDERZAHNE SIND VON 
DEN BACKENZAHNEN VERSCHIEDEN. 
Chimaera, Balistes, Ostracion, Mormyrus, Trichiurus? 
6. ZAHNE IN DES KINNLADEN UND DEN LIPPEN (p. 36). 
Atherina. 
ZAHNE IN DEN LIPPEN UND AUF DER ZUNGE. 
Petromyzon. 
ZAMNE IN DER OBERKINNLADE ALLEIN. 
Pegasus. 
9. KEINE ZAHNE. 

A. Das MAUL Ist IN EINEN LANGEN RUSSEL VERGEZOGEN. 
Xiphias, Acipenses [Acipenser], Syngnatus [Syngnathus], 
Centriscus, Fistularia, Loricaria (p. 37). 

B. VoRSTEHENDE KNOCHERNE KINNLADEN. KEINE ODER DOCH 

UNMERKBARE SCHUPPEN. 
Diodon, Tetradon [Tetraodon], Mola. 

C. VORSTEHENDE KINNLADE. SCHUPPEN (p. 38). 
Soarus. Gehodrt zur 4ten Abtheilung. 

D. KEINE VORSTEHENDE KINNLADEN. UNMERKBARE SCHUPPEN. 
Ammadytes | Ammodytes]. 

EK. NIcHT HERVORSTEHENDE KINNLADEN. DEUTLICHE SCHUPPEN. 

** Muraena (Salmo Linn.) Cyprinus.” [Sic!] 

Enough has been given to show the erroneous and worthless char- 
acter of the author’s views. The new genera, however, demand fur- 
ther attention. The punctuation, or want of it, is reproduced from 
the original. 


~I 
. 


oo 


NEW GENERA. 


1. Musretus. ‘‘Stumpfe Zihne ein rundlicher Kérper M. levis 
(Squalus Mustelus Linn.) Unterscheiden sich von dem _ vorigen 
Geschlecht [Sgua/us| doch sehr dadurch, dass sie weniger gefrissig 
sind, sich mehr von vegetabilien nihren, und eine mehr glatte Haut 
haben.” 


The name is thus accompanied by a good diagnosis and typonym 
and consequently is well entitled to place instead of Muste/us of 
Cuvier or Galeus of Rafinesque. The genus Muste/us, as understood 
by Jordan and typified by ‘* Mustelus canis,” is thus bereft of a name 
and may take that of Cynuas. 
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2. Pristis. ‘* Das Maul ist in eine Sige vergezogen,” etc. 

Squalus pristis is specitied as the representative of the genus. The 
genus is thus well defined, has a typonym, and the name, being long 
anterior to Shaw’s, must be accredited to Linck. 

3. Ruropatos. ‘* Stumpfe Ziihne, Platter Korper.” 

This name is long prior to RA‘nobatus of Bloch and Schneider (1801), 
but is not accompanied by a full definition or a typonym. Happily 
this is not of much consequence, the names being essentially similar, 
and different authors may exercise their preference of authorities 
without difference of result. 

4. Catuicutuys (Silurus Linn.). The meaning of this association 
of names is not evident, although the natural inference would be that 
Callichthys was proposed at the expense of S//urus of Linneus. At 
any rate, it does not militate against the restriction of Callichthys to 
the genus generally known by that name, and was, indeed, probably 
intended for that genus. 

5. Copitis. This name stands out without any qualification as that 
of a fish with uniform teeth in both jaws. Linck, consequently, must 
have intended to restrict the name to Andah/eps, and did remove the 
Cobitis barbatula and tenia from the Linnean genus to constitute a 
new one (Barbatula) on a later page (38). He referred to the ** Cab/tis 
| Cobitis| heteroclita” of Linneus as a fish of uncertain relationship. 
(** Ungewisse Stellen haben Blennius Cornutus Cabitis heteroclita, 
Chaetodon Ciliaris, Gasterosteus ovatus” (p. 33). 

6. ALOSA. 

7. THYMALLUS. 

Linck, in a paragraph under section 3, remarks that A/osa has no 
lingual teeth, and that 7hymadlus differs somewhat from Salmo, but 
does not say, in so many words, that they are distinct generically. 
The paragraph is reproduced from p. 35 to enable anyone to judge for 
himself. 

Das Geschlecht Clupea ist noch nicht genau bestimmt, die meisten haben im 
Gaumen kleine Zihne. Alosa hat keine Zihne auf der Zunge. Sie sind keine 
Raubthiere. Thymallus weicht etwas von Salmo ab. Sie hat nur wenig Zihne im 
Gaumen, und zuweilen ein paar auf der Zunge. Auch ist sie kein Raubfisch. 


This seems scarcely sufficient to entitle Linck to recognition as the 
responsible authority for the generic names. 

8. Mora. ‘* Mola est zu sehr durch die kérperform verschieden, 
als dass das Geschlecht kénnte unter Tetradon [Tetraodon] stehen.” 

Mola is thus sufficiently named and differentiated from Zetraodon, 
but fortunately there need only be a change of authority for the 
genus—-Linck (1790), instead of Cuvier (1798). 

9. Soarus. This name, already referred to (p. 960), is not presented 
in a form sufficiently precise to require attention or to entitle it to 
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precedence over any other name. Indeed, it is very uncertain what 
was intended by the name. It was probably a misprint for Saurus. 
Now there are four well-known fishes with which the name of sawrus 
has been associated— H'lops sawrus, Synodus saurus, Scomberesow sau- 
rus, and Trachurus trachurus. None of these is destitute of teeth, 
though the Scomberesox sawrus has extremely small ones, the jaws are 
much produced, and the lower one is considerably longer than the 
upper. It is probable, therefore, that Linck had that species in view 
when he named the genus Soarus, but, of course, the name has no 
right of way over Scomberesow. 

10. BarpatuLa. ‘*Hieher gehdren Cobitis Barbatula Taenia. Sie 
nihern sich Cobitis sehr.” 

This, a synonym of Codtis in a wide sense, is left after the elimina- 
tion of Cobitis anableps and C. heteroclitus from the ill-defined Linnzan 
genus. 


Of the nine new generic names proposed by Linck, three are well 
entitled to adoption from him, -Vustelus, Pristis, and Mola. The 
others do not seem to be presented in such form as to demand recog- 


nition; they are Rhinobatos, Callichthys, Alosa, Thymallus, Soarus, 
and Barbatula. 




















NOTICE OF A SMALL COLLECTION OF FISHES, INCLUD- 
ING A RARE EEL, RECENTLY RECEIVED FROM H. 
MAXWELL LEFROY, BRIDGETOWN, BARBADOS, WEST 
INDIES. 


By Barton A. Bean, 


Assistant Curator, Division of Fishes. 


On December 12, 1902, the United States National Museum received 
from Mr. Lefroy a few fishes, including a small eel, which proves to 
be the rare Ah/ia egmontis, heretofore known only from the type 
) | described by Dr. David Starr Jordan from a specimen 15 inches long, 
obtained by him at Egmont Key, Florida.“ 

The example here noticed, No. 50594, U.S.N.M., is 5% inches long; 
its proportions are essentially the same as those given for the type. 
The color is olive, tinged with yellow, thickly punctulated with darker 





APLIA EGMONTIS, 


everywhere except a narrow space, from tip of lower jaw to vent, 
which is silvery. Eye, black. Mr. Lefroy’s label for the specimen 
is ** No. 57. White Sand Eel, Barbados.” 

Since examining the above Dr. H. M. Smith, of the U. S. Fish 
Commission, has called my attention to one of these eels just received 
from Dr. J. C. Thompson, U. S. Navy, Dry Tortugas, Florida. It 
measures 8$ inches. Dr. Thompson gives the following life colors: 
** Uniform yellowish olive; on head an oblong dull red blotch, and a 
similar colored streak on opercle, probably the blood showing through 
at these points; abdomen silvery.” 


«Proc. Nat. Acad. Sci. Phila., 1884, p. 44. 
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Other specimens received from Mr. Lefroy are: 

No. 50593. Striped sand eel (echidna catenata), Barbados, in shal- 
low water. No. 6 of the collector. 

No. 50595. Yellow fish (Chztodon striatus), Carlisle Bay, Barbados. 
No. 80. 

No. 50596. White fish (Chetodon ocellatus), Carlisle Bay, Barbados. 
No. 83, Oct., 1902. 

No. 50597. Black fish (Pomacanthus zonipectus, young), Carlisle 
Bay, Barbados. No. 81. 

No. 50598. Coffer or koffer fish (Lactophrys triqueter), Carlisle Bay, 
Barbados. No. 84. 



































ON SOME FISH GENERA OF THE FIRST EDITION OF 
CUVIER’S REGNE ANIMAL AND OKEN’S NAMES. 


By THEropore GILL, 


Honorary Associate in Zoology. 


In the first edition of the Régne Animal (1817) Cuvier introduced 
many new genera or subgenera, but most of them were named only 
in French guise. Consequently many naturalists have refused to 
accept them, but adopted the first Latin names given subsequently, 
whether they were simply Latin equivalents for Cuvier’s or substi- 
tutes for them. My desire to retain the excellent name Lucioperca 
for the pike-perches led me to search for earlier commentators on 
Cuvier and latin equivalents of his names than I had previously found. 
Several years ago I concluded to look through the volumes of the Isis 
and ascertain if Oken had anything to say about the subject. The 
volume for that year in the library of the Smithsonian Institution was 
without an index, but finally, at page 1145, I came upon an elaborate 
commentary by Oken“ on the classification proposed by Cuvier, and 
that classification and Oken’s arranged in parallel columns. I com- 
municated this discovery to several naturalists, and among them to 
President Jordan, who has consequently been able to ‘* get to bottom” 
in the case of several of the Cuverian genera. In order that others 
may have equal facilities, 1 hereinbelow give the names of Cuvier 
which were prefixed by a French article and without formal Latin 
names. Cuvier was quite inconsistent in the latinization of the names, 
sometimes giving them with all formality, within parentheses, after 
the French names, but generally neglecting to do so. The names 
here treated are those respecting which the neglect was manifested. 

The volumes of Isis are often quite difficult to consult. In the present 
case, Oken’s commentary extends through the whole of five numbers 
entitled and numbered as follows: 

No. 144, columns 1145-1152; no. 145, columns 1153-1160; no. 146, 
columns 1161-1168; no. 147, columns 1169-1176. There are two col- 
umns to each page and the columns (not pages) are numbered. 





@Cuviers und Okens Zoologien neben einander gestellt: in Isis, 1817, pp. and col. 
1145-1179 + 1779-1782 +- 1182-1184 (irregularly numbered: see explanation above). 


PROCEEDINGS U S. NATIONAL Museum, VoL. XXVI—No. 1346. 
965 





966 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVI. 





** Zu 147,” two leaves [1177-1178] = four pages. 

The only leaf numbered is 1178; there are two columns to each 
page, as in case of previous numbers. 

No. 148, pages [1779-1782]. 

On these pages there are also two columns, and the matter is con- 
tinued without interruption from the last page of the previous number. 

The numbers 1779, 1780, 1781, and 1782 are merely slips for 1179- 
1182. 

**Zu 148,” leaves [1183-1184] = four pages. 

All these parts are constituents of a number ** VIII,” which embraces 
parts 131 to 151. All are without indication of the month or week 
or other date than ** 1817.” 

The section relative to the fishes is in the last three columns of pages 
numbered ‘* 1781” and ‘* 1782” and the first three columns of leaf 1183. 

Without this explanation the reader would be naturally perplexed. 


GENERIC NAMES. 






















No. Cuvier. Oken. Page or 
leaf. 
129 | Les Cestracions Cuy .............. Rs enn ccceaubatetasdcds Gidelwenmaet Leaf 1183 
152 | Les Monacanthes Cuy ............ Monacanthus. ... 1183 
153 | Les Alutéres Cuv ................. Alutera...... 1183 
153 _ Les Triacanthes Cuy ............. Triacanthnes 1183 
165 | Les Curimates Cuv ............... Curimatus . . 1183 
166 | Les Piabuques Cuv............... Piabucus ... 1183 
184 | Les Stomias Cuv.................. Stomias..... 1183 
See MORE SONY Wine cccdécccvcctcen | Salanx ..... 1183 
193 | Les Cirrhines Cuv ................ | Cirrhinus..... 1183 
BOD t EO BAN RY oo cévccncdocwcceses Lebia (nen) . 1183 
202 | Les Schilbé Cuv ............ ; Schilbe .... 1183 
204 | Les Bagre Cuv............ . Pe veccce= . 1183 
re re OMNES... slime edteeenhsenns Eset uv vecibeuwetuubessseediesdensees 1183 
OR rrr ee 55s wah eeNR ein adub ae bana eagebenaee 1183 
213 | Les Merlans Cuv ...... siekbemaed P< icnctencudbacind tasbarkvobabdvatanares 1183 
214 | Les Merluches Cuv ............... OD ssn cctacdddpetnwiandeuste ccthestaanie 1183 
aD.) RM BRIODOORG cc accntccccccccsces Daiicivelssdavakensbudhaaenaibhstucaeskascas 1183 
215 | Les Mustéles Cuy................. Mustel...... 1183 
215 | Les Brosme Cuv.................. Brosme ...... : 1183 
223 | o Monochires Cuv.............. Monochirus . ; 1183 
226 | Les Lumps Cuv................... Lumpus 1183 
231 | Les Congres Cuv......... eine Conger 1183 
235 | Les Alabés Cuv.......... \labes 1183 
239 | Les Fierasfers Cuv Fierasfer 1183 
in soy ony beak oe sNGRERD OMENS aBaci on cae Ganda oes CobanE nk eaancde | 1183 
Les Gonnelles ............-. | 1183 
OEY 5 65:05 nan 2 colemesahsieaneetensnsatchekubianephgvensuncenescece | 1183 
Les Crénilabres Cuv... ...-...| Crenilabrus. ... Soil dndoweb aides sesaeasmendeuk | 1183 
i cnn w ones ncuse ee sain se aie aae gle Tamwanho deka 1183 
© Plectropomes Cuy............ NNUNRS  5 Ts Cecudehiceutecscneevinececdt Page 1782 
Les Pristipomes Cuv.............. Pristipom........ 
Les Diagrammes Cuy............. PDiagramma .... 
o Grammistes Cuv.............. Grammistes. ..... 
Les Priacanthes Cuy.............. Priacanthus . .. 
Les Stelliféres Cuv...............- ALES cuir nan uias oc bia Cdméelte ceewemeduawen 
3 Les Pterois Cuv........... i ee 
: Les Pomatomes..........-. ll 
29 Les Sandres Cuv.............-... of ES cobs cieane ck 
296 | Les Cingles Cuv ........... WEE. cabes@usaeinss 
299 | Les Otolithes Cuy ....... . Otolithes (Joh. rub.)... 
299 | Les Ancylodons Cuv..... ... Aneylodon (Lonch. A.) . 
310 | Les Chironectes Cuv.............. Chironectes! (L. Histr.) L.. 
316 | Les Vomers Cuv.................. WU i ciciceks bbs ned sddesuteteainestaewsheinnk det 
324 | Les Atropus Cuv.............. ol) SE CRD IRD 00 sce 55.40 kndceeddeukcchshnock 
SEs | Lee VOROTB COV... cncccccccces NI © 50s. s> vesdahinchavacsawecepesaatuceeat 
328 | Les Leptopodes Cuyv............. SNES 506-407 o kdtwn ccuecnwsogiatwaid cab ate 
Be 8 Wi GED vc ccsucsccvccéans SEIN ca Kinvnondeke wamitidnavakintvesaneeedede aes 
339 | Les Anabas Cuy .......... IS Ce GONE. 5 cevcscccéucavessncssaiced 
OES | RG BORRIIIEE. 2 cccccccccccccscccss Seserinus 


344 | Les Amphiprions................. Amphiprion . 
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Several of these names have undesirable ending, as Lebia, Bagre, 
Brosme, and Otolithes. Others are incomplete, as Morr., Must., 
Pristipom., and Leptopod. Apparently Oken was undecided himself 
as to appropriate endings, and left them as he has done on account of 
this uncertainty. 

In an article ‘‘On the relations and nomenclature of Stizostedion or 
Lucioperca,” published in 1894, I was unable to find a latinized gen- 
eric name for the pike-perches earlier than 1820, when Rafinesque 
published the name Stizostedion. The name Sander, published in the 
year 1817 as Cuvier’s, must now be received and take its place. By 
those authors, however, who consider the American and European 
species to be distinct generic types, St/zostedion will be retained for 
the former and Sander be taken for the latter. 

Zingel must supersede Cingla or Acerina. 

The generic names that may be accepted as dating from this work 
are Monacanthus, Alutera, Triacanthus, Curimatus, Piabueus, Cirrhi- 
nus, Bagre, Lota, Brosme, Monochirus, Aurata (= Sparus), Plectro- 
pomus, Priacanthus. Stellifer, Sander, Ling: 1, Otolithes, and Chelmo. 
When Cuvier gave a Latin or Greek ending to a word, it may be con- 
sidered as a genuine scientific name even if he did prefix it with a 
French article or give a French accent. 





«Proc. U. S. Nat. Mus., X VII, 123-128. 












































REPORT ON THE FRESH-WATER OSTRACODA OF THE 
UNITED STATES NATIONAL MUSEUM, INCLUDING A 
REVISION OF THE SUBFAMILIES AND GENERA OF 
THE FAMILY CYPRIDID. 


By Ricnarp W. SHARPE, 
Instructor in Biology, Wimette, Illinois. 


INTRODUCTION. 


The following report presents in part the results of a study of the 
fresh-water Ostracoda belonging to the United States National Museum. 
The greater portion of the material was collected from quite-widely 
separated regions. Places as remote from one another as New Jersey 
and California on the one hand, and Oregon and Mexico on the other, 
are represented. 

The material has been collected by friends of the U. S. National 
Museum, somewhat cursorily and in small quantities. Dr. E. Palmer, 
Dr. Alfredo Dugés, Mr. E. W. Berry, and Prof. H. I. Smith, are 
among those who have contributed. 

So much confusion and error has arisen on account of the genus 
name Cyprinotus, that I shall here use it as a subgeneric name under 
the genus Cypris. The attempt has been made to distinguish the 
genus Cyprinotus from the genus Cypris by means of the method of 
propagation and the presence or absence of tubercles on the right 
shell margin. Cyprinotus was distinguished from Cypris by being 
sexual—while Cypris parthenogenetic—also by possessing a row of 
tubercles on the right shell margin, which Cypris lacked. 

As regards the method of propagation, it is undeniably the case that 
it is not alwaysa genus character among the Ostracoda. For instance, 
Tlyoeypris gibba Rahmdohr is not represented by males, while //yocy- 
pris lacustris Kaufmann is propagated sexually. 

Indeed, European forms of Cypris clavata Baird are parthenoge- 
netic, while African forms of the same species are sexual. Further- 
more, Cypris testudinaria Sharpe is sexual, a character which might 
have allied it with Cyprinotus, but it is entirely without tubercles on 
the shell margins. In fact, it seems that this species breaks down 
any possible barrier between Cypris and Cyprinotus, indicating that 
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at most Cyprinotus should have but the rank of a division of the 
genus Cypris. 

Furthermore, | entirely agree with the observations of Kaufmann 
where he says: 

Ebenso ist das vorhandsein einer Tuberkel-reihe auf dem Shalenrand ein Gattungs- 
merkmal von sehr fraglichen Wert, da es eben.ein rein iiusserliches ist, und was fiir 
bedenkliche Folgen eine Beriicksichtigung solcher rein iiusserlicher Merkmale in der 
Systematik herbeifiihrt, haben uns de Diagnosen iilterer Autoren zur Geniige gelehrt. 

The tubercles also seem to be quite variously present on both right 
and left valves, and regardless of the method of propagation. 

I shall therefore regard the genus Cyprinotus as a subgenus of the 
genus Cypris, the genera //eterocypris Claus and Amphicypris Sars 
being similarly used and for similar reasons (see key, genus Cypris). 

All species of Cypris that are evidently sexual and have a row of 
tubercles on the right shell margin should fall in the Cyprinotus 
group. ‘Those seemingly sexual and armed with tubercles oni the left 
valve margin and with ** pore canals” should fall under the /Zeterocy- 
pris group. Provisionally it seems necessary to establish another 
subgenus, with Cypris grandis Chambers as the type. Insufficient 
data, however, makes this division a doubtful one. All other forms 
of Cypris not included in the above four subgenera will here be 
classed in Cypris proper. 

Of the nine species described in this report, I have been enabled to 
identify seven with forms already recorded. The remaining two 
species, as also the genus Spirocypris, 1 regard as new to science. 
As a whole, the museum collection so far affords an addition of three 
genera and five species as new to the United States, and of these all 
but Chlamydotheca as new to America, this genus being originally 
described from Mexico. 

I owe thanks to Dr. S. A. Forbes, of the University of Illinois, for 
loan of literature; to Dr. Richard Rathbun and Mr. Charles T. Simp- 
son, of the U. S. National Museum, for loan of material, and to Dr. 
A. C. Eyclesheimer and Mr. C. C. Adams, of the University of Chicago, 
for many courtesies extended. 


SYSTEMATIC SUMMARY. 


The fresh-water Ostracoda of the U. S. National Museum are distrib- 
uted as indicated in the following summaries. The species comprise 
nine names, distributed in six genera and four subfamilies, as follows: 


se | , | 
Family. Subfamily. Genus. Subgenus. | Species. 


PD iudes dceectedecuves OD ai dv excdtcbsicctuansannn 
Herpetocypridine . 
Cypridopsing ........ 
Cyclocypridinz 





oe 
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It is yet too soon to hazard any remarks regarding geographical dis- 
tribution in America, as too little is known of the range of individual 
forms. 

The following table will, however, show the relative abundance of 
the museum forms at the time and place of collection: 


SUMMARY OF SPECIES OF FRESH-WATER OSTRACODA OF THE 
NATIONAL MUSEUM. 
1. Family CYPRIDID®. 
(a) Subfamily Cypripin ®. 
1. Genus Cypris. 
(a) Subgenus Cypris. 
1. C. virens, Guanajuato, Mexico, April (few). 
2. C. pubera Jurine, Oregon (abundant). 
3. C. pellucida Sharpe, Guanajuato, Mexico, April (abundant). 
Big Butte, Idaho, September (abundant). 
2. Genus Spirocypris, new genus. 
4. S. passaica, new species (few). 
(+) Subfamily HerPerocyprRipin ©. 
3. Genus Herpetocypris. 
5. H. reptans Baird, California, September (abundant). 
4. Genus Chlamydotheca. 
6. C. mexicana, new species, Mexico, September (abundant). 
7. C. azteca Saussure, Texas, October (common). 
Subfamily Cypripopsry®. 


5. Genus Potamocypris. 
8. P. smaragdina (Vavyra), Mexico, April (few). 
(d) Subfamily CycLocyPRipIn®. 
6. Genus Cypria. 


9. C. exseulpta Fischer, Michigan, November (coinmon). 


SYNOPTICAL KEY TO THE SUBFAMILIES, GENERA, AND SUBGENERA OF THE FRESH-WATER 
OSTRACODA, INCLUDED IN THE FAMILY CYPRIDID®. 

Family Cypripip®. 
a Natatory sete commonly reaching beyond end claws. Second feet usually with 
three terminal sete of different lengths, two backwardly directed and the mid- 
dle one sometimes claw-like. First -maxillary process usually armed with 6 
CE RRs os aesnin ea seccteRdccccsiccdscsenus Subfamily NoroproMApDIN®, I. 

b Second antennz 6-segmented in both sexes. 

¢ Second feet normal. Terminal seta of caudal ramus missing. Branchial 


plate on second maxilla of 2 sete .................-..----J Notodromas, 1. 
ce Second feet with a claw on end segment. Furcea normal, but terminal seta 
small or missing in female. No branchial plate...........2 Newhamia, 2. 


bb Second antennz 5-segmented in both sexes. Branchial plate present. 
c Two terminal claws of ramus, seta-like. Second foot with a claw-like seta. 
Cyprois, 3. 
aa Natatory sets shortened; no swimmers. Second foot with a beak-shaped end 


segment and a short claw ............-...- Subfamily Herperocypripin», II. 

b Furea ending in 3 claws; dorsal seta replaced by a short spine. Males 
COIN oo sik ces kc fede dsasncdcncdscceducdinsecbedsues .----llyodromus, 4. 
| bb Furca normal. 


c Second segment of first foot with 2 sete on anterior margin. Three spines 
on first maxillary process, the first one commonly toothed. 
Chlamydotheca, 5. 
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ce Second segment of first foot normal, but 1 seta. Two spines on first 
maxillary process. 
d Spines of maxillary process plainly toothed. 
e Length, 1.8mm. or more. Two sete on first segment of first foot. 
Herpetocypris, 6. 
ee Length, 1.0 mm. or less. One seta on first segment of first foot. 
Microcypris, 7. 
dd Spines of maxillary process not toothed .............--- Prionocypris, 8. 
aaa Natatory sete reaching beyond end claws, or approximately to tips of end 
claws. Second foot with a beak-like end-segment and a claw. 
Subfamily Cypripr 4, ITI. 
b Two eyes. Natatory sets reaching beyond end claws. Shell thick and 
RN co wns dactieciewacign yn kGass Gea easencen anata a aaaawe Centrocypris, 9. 
bb No eyes, unless rudimentary. 
c Testes, if present, originating in anterior part of shell, and anteriorly in form 
of concentric circles or half-circles. 
d Testes in form of concentric half-circles, anteriorly. Shell small, not 
more than 0.6 mm or 0.8 mm. in length...............-. Cypridella, 10. 
dd Testes in form of concentric circles, anteriorly. Shell more than 0.8 mm. 
in length. 
e Shell tumid and excessively hairy. Furca normal, slender, no more 
than one-half length of shell......................... Spirocypris, 11. 
ee Shell, as seen from side, narrow, oblong, and smooth. Furca excessively 
developed, more than one-half length of shell ...--.-- Cypricercus, 17. 
ddd Males unknown. Furca with 2 long terminal sete in place of the 
usual claws; also usually a short dorsal one. Ovary spirally wound. 
Cypretta, 12. 
cc Testes, if present, not originating in the anterior part of shell, and usually 
‘ not in circles or half-circles. 
d Right shell prominently armed with a dorsal, longitudinal, ridge-like 
process. 
e Dorsal process, with thorn-like projections at both extremities. Testes 
appearing as 8 concentric half-circles in posterior part of shell. 
Strandesia, 13. 
ee Dorsal process, with a thorn-like projection at posterior part only. 
PROS CROOMITONT TRIID ii onesies cc cdctemocccweonnel {canthocypris, 14. 
dd Shell comparatively smooth, at least no dorsal ridge-like process present. 
e Furcal dorsal seta rudimentary or absent. Males present. 
Stenocypris, 15. 
ee Furcal dorsal seta plainly present. 
f First foot 4-segmented, third and fourth segments united. Shell 


unusually broad. Furea and its claws smooth ...-.-. Eurycypris, 16. 
Jf First foot not 4-segmented, usually five. Furea usually normal. 
Propegitinn S6xusl Or GURU «ooo iss cn sks cceirccnes Cypris, 18. 


g Furca normal. 
h Length, 3.00 mm. to 3.50mm. Sexual. .Subgenus Amphicypris, 5. 
hh Length legs than 3 mm. 
i Parthenogenetic. Valves with or without tubercles. 
Subgenus Cypris, 1. 
ii Sexual. Right valve with marginal tubercles. 
Subgenus Cyprinotus, 2 
wii Sexual. Left valve with marginal tubercles. 


Subgenus Heterocypris, 3. 
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gq Furca abnormal, ‘‘terminal seta missing.”’ (?) 
h Sexual. Length, 3.00 mm. or more....... Subgenus unnamed, 4. 
aaaa Natatory set usually long. Second foot usually beak-shaped at tip, with a 
claw. Furca rudimentary, with a lash-like end bristle. 
Subfamily Cypripopsin x, IV, 
) Furea with no dorsal seta, lamellar and ending in a long bristle. 
¢ Shell irregularly sculptured and roughly tubercled. First foot 4-seg- 
mented. End segment of second foot not beak-shaped, but small and 
COINS os dttiicaedaceten dct ciRibendswedcbeeadeadaen 
bb Furea usually with dorsal seta, or at least with 2 end sete. 
c Natatory setze normal, or at least reaching to middle of terminal claws. 
d Shell covered with prominent concentric lines. Second antennz of sexes 
PEE oink tere gy ekg tacudd dcnesawaimeccadwasewneen Zonocypris, 20. 
dd Shell plain, at least no concentric lines or bands. 
e Shell broad from above, tumid. Branchial plate of from 2 to 5 plumose 


Oncocypris, 19. 


aves, FRCUOnOgROUD «60a ccd Sic ccwncsscseece Cypridopsis, 21. 
ee Shell rather narrow from above. Second antennz usually 4-seg- 
mented. Branchial plate of not more than 2 setw. Sexual or 
asexual. ...... Std iwndentarprgedseaeadnesanee Potamocypris, 22. 

cc Natatory sete very rudimentary, not adapted for swimming. 
Paracypridopsis, 23. 
aaaaa Natatory setz very long, usually twice as long as distance from their origin 
to tips of end claws. Second feet with 3 setze, 1 long, the other 2 rather 

short and backwardly directed. Furca usually normal. 
Subfamily CycLtocypripins, V. 
b Natatory sete reaching well beyond end-claws. 

ec Terminal segment of second foot small. Ductus of circlets of spine-like 
sete, and a distinct central axis. Fourth segment of second antenna of 


male with 2 sense organs....... sankbstcnccscaceheee case Cypria, 24. 

d Valves of shell of about same size. Right valve margin not usually 
CRIN a iid ints tadwikct a ticneeeneee Subgenus Cypria, 1. 

dd Valves of shell of decidedly different sizes. Terminal margins of right 
SNE CHGS 5.05. « dkccccksdeannusviacucat Subgenus Physocypria, 2. 


ce Terminal segment of second foot long and narrow, three times as long 
as broad. Ductus of numerous long filaments; no distinct central axis. 
Fourth segment of second antenna of male with no sense organ on distal 


GOD ann ocnintieadcbadssaceuasdetaphadcasnanedensueres Cyclocypris, 25. 
bb Natatory sete reaching but to tips of end-claws or slightly beyond. 
| e Furca with 2 small dorsal setze. Shell smooth ..........--.-- Pontoparta, 26. 
ce Furca normal. Shell tubercled or furrowed in region of eyes, resembling 
menue Gentes OF LONOINE 6s a civics dcweccecunccindsénds T-yocypris, 27. 
aaaaaa Natatory sete entire lacking, or little developed. Second antennze o: 
female 5-segmented; of male mostly 6-segmented, and with 2 sense clubs. 
Terminal segment of second foot with 3 unlike setz, 2 of which are back- 


WR SOUS 5 ai 5 csidteraiuverebandere Subfamily Canponin, VI. 
b Shell not reticulated or honeycombed. 

c Natatory sete of first antenna longer than entire antenna. Penultimate 
segment of second foot of 2 fused segments; foot therefore 4-segmented. 
NN I as wk cc ca dba dcevdeuscivecennsencidenss Cryptocandona, 28. 

ce Natatory sete of first antenna shorter than antenna. Second antenna 
6-segmented in male and 5-segmented in female. 

d Furea normal. Branchial plate of 2 sete. Eye present, small. 
Candona, 29. 
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dd Furea abnormal, 
e Anterior or terminal seta of furca missing. Eye rudimentary, disap- 
SR WIS BED piccschids dcaceccidaases ecnwennnen - Typhlocypris, 30. 
ce Posterior or dorsal seta missing. Branchial plate of 3 sete. 
Candonopsis, 31. 
bb Shell reticulated, tumid. Small, not more thar 0.8 mm. in length. 


Paracandona, 32. 


The following text contains a few revised generic descriptions— 
notably that of the genus Cypris—as also short keys to the known 
North American species. A few other forms are included for pur- 
poses of comparison; these, however, being marked with an asterisk (*). 


I. Subthmily NO'TODROMADIN WZ, 
1. NOTODROMAS Lilljeborg, 1888. 


Monoculus JurtNk, Histoire des Monocles, qui se trouvent aux environs de Genéve, 
1820.—LILLieBorG, De Crustaceis ex ordinibus trious, 1853, p. 94. 

Cyprois ZENKER, Monographie der Ostracoden, 1854, p. 80. 

Notodromas Brapy and Norman, A Monograph of the marine and fresh water 
Ostracoda, Trans. Royal Dublin Soc., 1889, p. 95. 


Shell high, smooth. Natatory sete reach to tips of terminal claws. 
Second antenn six-segmented in both sexes. First maxillary process 
with six toothed spines. Second foot four-segmented, terminating in 
three sete, of which two are directed backward. Branchial plate of 
two sete. Furcea with the two terminal claws seta-like, terminal set: 
missing, so that furea seems to end in three sete. Two eyes, separate. 
Sexual. 


a Female with spine-like projection at lower posterior extremity of shell. Shell 
smooth, noticeably quadrangular .................--. NV. monacha O. F. Miller. 


2. NEWHAMIA King, 1888. 


Newhamia Ki1nc, On Australian Entomos., Proc. Royal Soc. Van Diemans Land, 
III, 1855.—Vavra, Die Ostracoden yom Bismarck-Archipel, 1901, p. 179. 


Shell roughly granulate or tuberculate on outside. Natatory sete 
reaching tips of terminal claws. Second antenne six-segmented in 
both sexes, that of female terminating with a simple terminal seta, 
while that of male terminates with a coarsely toothed spine. Bran- 
chial plate missing. ‘Terminal seta of furca is usually present in male, 
but lacking in female. Two separate eyes. Second foot with three 
sete of different lengths, one almost claw-like. Ductus of numerous, 
thickly arranged, chitinous whorls. Furea normal, but terminal seta 
occasionally missing in female. 

This genus includes but two species at present, V. patagonica Vavra 
(1898) from Patagonia, and 1. fenestra King, Vavra (1901), from Bis- 
marck Archipelago. 
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3. CYPROIS Zenker, 1854. 


Cyprois Zenker, Monog. der Ostracoden, Wieg. Archiv. f. Naturg., XX, 1854, 
Pt. 1, p. 80.—Brapy and Norman, A Monog. of the marine and fresh water 
Ostrac., Trans. Royal Dublin Soe., 1889, p. 96.—Dapay, Die anatomischen 
Verhiiltnisse von Cyprois dispar, Termesz. Fiis., X VIII, 1895.—KavurMann, 
Cypriden und Darwinuliden der Schweiz, Revue Suisse de Zool., VIII, 1900, 
p. 258. 

Shell somewhat high, compressed, smooth. Second antenne five- 
segmented in both sexes. First maxillary process with six strong 
toothed spines. Branchial plate of six sete. Second foot ending with 
a claw and a reflexed seta. Furea with two terminal claws seta-like, 
therefore an appearance as though four sete on tip of ramus. No 
American forms known. 


Il. Subtimily HE RPHTOCY PRIDIN 4. 
4. ILYODROMUS Sars, 1894. 


Erpetocypris Brapy and Norman, A Monograph of the marine and fresh water 
Ostracoda, Trans. Royal Dublin Soc., 1889, p. 84. 

Herpetocypris Sars, Oversigt af Norges Crustaceer. Christ., Vid. Selsk. Forhd., 
No. 1, 1890, p. 60. 

Cypris Vavra, Monog. der Ostrac. Bohmens, Arch. Naturw. Durehforsch. vy. 
Bohmen, VIII, 1891, p. 82. 

Erpetocypris CRoNENBERG, Beitriig zur Ostracoden-Fauna der Umgegend von 
Moscou, Bull. Soc. Imp. d. Moseou, 1894, p. 14. 

Ilyodromus Sars, Cont. to knowledge of the f. w. Entomos. of New Zealand, Vid. 
Selsk. Skr. Math. Natur. Klasse, 1894, p. 41.—Kaurmann, Cypriden und 
Darwinuliden der Schweiz, Revue Suisse de Zool., VIII, 1900, p. 298. 


Natatory sete much shortened. Spines of first maxillary process 
toothed. Caudal ramus ending in three claws, dorsal seta replaced by 
a short spine. Terminal seta present. Males unknown. No Amer- 
ican species known. 


5. CHLAMYDOTHECA Saussure, 1858. 


Cypris Dana, U.S. Explor. Exped. (Com. Ch. Wilkes), XIII, Crustacea, Pt. 1, 
1852. 

Chlamydotheca Saussure, Mémoire sur divers crustacés nouveaux des Antilles, 
et du Mexique, Mém. Soc. Phys. et Nat. Genéve, 1858, p. 487.—Brapy, 
Notes on Entomos. coll. by Mr. A. Haley in Ceylon, Jour. Linn. Soc., XTX, 
1885; Notes on f. w. Entomos. from 8. Australia, Proc. Zool. Soc. London, 1886. 

Pachycypris Cuaus, Beitrage zur Kenntniss der Siisswasser-Ostracoden, Arb. 
Zool. Inst. Wien, X, 1892, p. 55. 

Cypris WiERzEIsK1, Siisswasser Crustaceen und Rotatorien, gesammelt in Argen- 
tinien, Anz. der Akad. der Wiss. in Krakau, Pt. 5, 1892.—Turner, Notes on 
the Cladocera, Copepoda, Ostracoda, and Rotifera of Cincinnati, Bull. Sci Lab. 
Denison Univ., VI, 1892.—Sars, Cont. to the knowl. of the f. w. Entomos. 
of New Zealand, Vid. Selsk. Skr. Math. Natur. Klasse, No. 5, 1894. 

Chlamydotheca V avra, Siisswasser-Ostracoden der Hamb. Magal. Samml., 1898, 
p. 16; Hamburg. 

Herpetocypris Dapay, Micros. Siisswasserthiere aus Patagonien, Termes. Fiis., 

XXYV, 1902, p. 296. 
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Shell with flange-like projections, both anteriorly and posteriorly. 
Swimming sete moderately long. Maxillary process with three strong 
spines. Second segment of first foot with two sete on anterior margin. 

Furca commonly normal, toothed on ventral margin. This genus 
is at once distinguished by the presence of two set on anterior mar- 
gin of second segment of first foot, instead of one, as in other fresh- 
water Ostracoda. Genus established by Saussure in 1858, with the 
peculiar flange-like projections on the shell as the basis of distinction 
a Furea about 24 times as long as wide, its dorsal margin faintly toothed for one- 

half its length; shell broadly oval from above ............-.-- mexicana Sharpe. 
aa Furea about 18 times as long as wide, its dorsal margin faintly ciliate its entire 
length. Shell wedge shaped anteriorly from above..........-.-. azteca Saussure. 


1. CHLAMYDOTHECA MEXICANA, new species. 
Plate LXIV, figs. 1-6. 


Length, 2.75 mm.: breadth, 1.60 mm.; height, 1.55 mm. 

Color noticeably brownish yellow, two narrow, greenish stripes 
running from the lower posterior margin diagonally toward the ante- 
rior upper margin, passing on either side of the muscle impressions 
and terminating a short distance beyond them (fig. 1). 

Surface of shell comparatively smooth, but with a few very short, 
sparsely scattered papille. 

Seen from the side (fig. 1) the shell is highest at the middle and 
posterior third, sloping abruptly to the posterior lower angle, which 
is provided with a very noticeable hyaline flange. Seen from above 
(fig. 2) the shell is widest in the middle, rather broadly oval, evenly 
rounded posteriorly, and rather acutely pointed anteriorly. The ante- 
rior extremity has a very broad, strikingly noticeable flange, fringed 
with rather long hairs. 

Ventral margin nearly straight, except for a sinus at its union with 
the anterior flange (fig. 1). 

Natatory sete of the second antenne are very plumose, reaching 
about to tips of terminal claws. Terminal claws slightly curved, the 
longest about six times as long as the terminal segment, or seven- 
fifths as long as the last two segments, the shorter claw two-thirds 
the length of the longer. 

The ‘‘sense club” is quite near the base of the segment on which it 
is located. yf 

The second segment of the first pair of feet is provided with two 
sete, a feature characteristic of the genus (fig. 3). Terminal claw 
stout, nearly smooth, and about seven-ninths as long as the last four 
segments taken together. 

The second foot ends ina beak-shaped segment; the terminal claw 
very much bent and nearly smooth (fig. 4). The longer seta is about 
three-fifths the length of the penultimate segment, or twice as long 
as the terminal claw. 
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l’urca almost straight, about twenty-three times as long as wide and 
very faintly toothed on dorsal margin for about one-half its length 
(fig. 5). 

Terminal claw straight, rather stout, nearly smooth, and one-half as 
long as furea. Subterminal claw four-sevenths length of terminal one 
and straight. Terminal seta very slender, two-thirds length of dorsal 
one, which is slightly more than one-half as long as subterminal claw. 
No males seen by me. 

Described from several specimens which were sent to the United 
States National Museum by Dr. E. Palmer from Durango, Mexico. 
Received by the Museum September 11, 1897. Accession No. 32559. 

But one other species has been reported from America, (. azteca 
(Saussure), which differs from the above in the form of the shell, 
furca, and other minor details. In C. azteca the ratio of length to 
breadth of furca is as 17 to 1, while in C. meaicana this ratio is about 
as 24 to 1; moreover, its entire dorsal margin is faintly ciliate in C. 
azteca, while but about one-half this edge is faintly toothed in @ 
meaxtcana. 


2. CHLAMYDOTHECA AZTECA Saussure. 
Plate LXIX, figs. 1-4. 


Cupris (Chlamydotheca) azteca Saussure, Mémoire sur divers crustacés nouveaux 
des Antilles et du Mexique, Mém. Soc. Phys. et Nat. Genéve, 1858, p. 487, 
pl. v1, figs. 45-54. 


Length, 3.30 mm.; height, 2 mm.; width, 1.80 mm. 

One of the largest forms of this genus known, uniformly yellowish 
gray in color, with occasionally a dark patch posteriorly. Shell smooth 
and glistening to the naked eye, but shown to be quite thickly covered 
with small papillar elevations by using a one-fourth-inch objective. 

Seen from the side (fig. 1) the shell is highest at the posterior one- 
third, sloping rather abruptly to the posterior lower angle, which is 
provided with a small hyaline flange. 

Seen from above (fig. 3), as in (. mexicana, the shell is widest at the 
posterior one-third, bluntly rounded posteriorly, and wedge-shaped 
anteriorly. There is a very noticeable hyaline flange, fringed with 
hair, on the anterior margin. Ventral margin nearly straight, except 
for a sinus at its union with the anterior flange. 

Natatory sete of the second antenne plumose, reaching to tips of 
terminal claws. Terminal claws stout, slightly curved, the longest 
about six times as long as the terminal segment, or five-fourths that of 
the last two segments. As in (. mexicana, the second segment of the 
first pair of feet is provided with two sete at its distal angle—a most 
prominent generic character. 

Second foot not especially different from that of. C. mexicana. 
Furca almost straight, from 18 to 20 times as long as wide, and faintly 
pectinate on almost entire dorsal margin (fig. 4). 
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Terminal claw nearly straight, rather stout, nearly smooth, and one- 
half length of furea. Subterminal claw two-thirds length of terminal 
one and straight. Terminal seta slender, six-fifths length of dorsal 
one, which is two-thirds as long as subterminal claw. No males found 
in the material at hand. 

Described from eighteen specimens sent to the United States Na- 
tional Museum by Mr. J. D. Mitchell, Victoria, Texas. Collected by 
Mr. Mitchell from a ditch on a rice farm on the west side of the 
Guadalupe River, Victoria County, Texas, October, 1902; also pools 
in the neighborhood of Vera Cruz. ¢ 

This species differs from C. mexicana in size, markings, form of 
shell as seen from above, and ratio of length of furca to its breadth. 
C. azteca is larger, much more wedge-shaped anteriorly as seen from 
above, lacks the greenish stripes on shell, and furca stouter and shorter 
as compared with width. 


6. HERPETOCYPRIS Brady and Norman, 1889. 


Erpetocypris Brapy and Norman, A Monog. of the marine and fresh-water 
Ostracoda, Sec. I, Trans. Royal Dublin Soc., 1889, p. 84. 

Herpetocypris Sars, Oversigt af Norges Crustaceer, Christ. Vid. Selsk. Forhd., 
No. 1, 1890, p. 62.—CRoNENBERG, Beitrag zur Ostracoden-Fauna der Umge- 
gend Moscou, Bull. Soc. Imp. d. Moscou, No. 3, 1894.—Brapy and Norman, 
A Monog. of the marine and fresh-water Ostracoda, Pt. 2, Trans. Royal Dublin 
Soc., 1896, p. 722.—KaurMann, Zur Systematik der Cypriden, Mitteil. der 
Naturf. Gesell. in Bern, 1900, p. 105. 


Natatory sete rudimentary; noswimmers. Spines of first maxillary 
process plainly toothed. Length, 1.80 mm. or more. First segment 
of first foot with two sete. Dorsal seta of furca very small. Sexual 
or asexual. Three of the following species are reported from America: 


a Length about 4.00 mm. Furea about twenty times as long as wide. 
barbatus ( Forbes). 
aa Length between 2.00 mm. and 3.00 mm. 
»b Terminal claw of second foot at least three times as long as terminal segment. 
c Natatory setze of second antennz nearly reaching tips of terminal claws. 
intermedia* Kaufmann. 
ce Natatory setze of second antennz not longer than the fourth segment. 
d Dorsal edge of furea with five combs of coarse teeth. Terminal claw of furca 
Gey ME WARIO. 6 a ccccusddccwane<iwestseacedsseeundnale reptans Baird. 
dd Dorsal edge of furca with seven combs of weak setz. Terminal claw of 
STOR Mort GI SIONS is 5 Si. ck scks onc ccda ctu brevicaudata* Kaufmann. 
bb Terminal claw of second foot about as long as last segment. 
ec Caudal ramus about ten times as long as wide.......... strigata* O. F. Miiller. 
ce Caudal ramus about seventeen times as long as wide...peregrina* Kaufmann. 
aaa Length between 1.00 mm. and 2.00 mm. ee 
b “*Furea with only terminal claws, lacking both terminal and dorsal sete’’? 
minnesotensis (Herrick ). 








« De Saussure, Mém. Soc. Phys. et Nat. Genéve, 1858, p. 490. 
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3. HERPETOCYPRIS REPTANS Baird. 
Plate LXV, figs. 1+4. 


Cypris teptans LItLseBorG, De Crustaceis ex Ordinibus tribus, 1853, p. 123, pl. 
x1, figs. 21-23; pl. xu, figs. 7-9.—Brapy, A Monog. of the recent British 
Entomos., Trans. Linn. Soc., XXVI, Pt. 2, 1868, p. 370, pl. xxv, figs. 
10-14; pl. xxxvi, fig. 4.—Vavra, Monog. der Ostrac. Béhmens, Arch. 
Naturw. Durchforsch. vy. BOhmen, VIII, 1891, p. 86, fig. 28.—Wterzetsk1, 
Siisswasser—Crustaceen und Rotatorien, gesammelt in Argentinien, Anz. der 
Akad. der Wiss. in Krakau, Pt. 5, 1892, p. 187.—Zacnartas, Faunistische 
Mitteilungen, Forsch. d. biol. Station zu Plén, Pt. 2, V1, 1894, p. 63. 

Erpetocypris reptans Brapy and Norman, A Monog. of the marine and fresh-water 
Ostracoda, Sec. I, Trans. Royal Dublin Soc., 1889, p. 84, pl. x11, fig. 27. —Cro- 
NENBERG, Beitrag zur Ostracoden-Fauna der Umgegend von Moscou, Bull. 
Soc. Imp. d. Moscou, No. 3, 1894, p. 15, pl. vir, fig. 14.—Ricnarp, Sur la faune 
des eaux douces des Acores, Bull. Soc. Zool. de France, X XI, 1896, p. 173. 

Herpetocypris reptans Sars, Oversigt af Norges Crustaceer, Christ. Vid. Selsk. 
Forhd., No. 1, 1890, p. 17.—CLavs, Beitriige zur Kenntniss der Siisswasser- 
Ostracoden, Arb. Zool. Inst. Wien, X, 1892, pl. 1v, figs. 13-14.—KaurMann, 
Die Ostracoden der Umgebung Berns, Mittlg. d. Naturf. Gesell. in Bern, 
p. 74, 1892.—Hartwia, Verzeichniss der lebenden Krebsthiere der Provinz 
Brandenberg, Statt. handsch. Mittlg., 1893, p. 25; Berlin. —Dapay, Fauna 
Regni Hungarie, 1897, p. 6; Budapest.—Lignenk avs, Erster Beitrag zur 
Kenntniss der Ostracoden fauna des Regierungs bezirks Osnabriick, 12 
Jahresber. d. naturw. Vereins zu Osnabriick f. d. Jahr. 1897, p. 111.— 
Scuneiper, Die Tierwelt der Nordseeinsel Borkum, Ostracoda, Abhand. 
Naturw. Verein, XVI, 1898, p. 161; Bremen.—Kavurmann, Cypriden und 
Darwinuliden der Schweiz, Revue Suisse de Zool., VIII, 1900, p. 282, pl. 
xvi, figs. 1-3; pl. xviu, figs. 21-26. 

Dimensions, American: Length, 2.00 mm.; height, 0.80 mm.; 
breadth, 0.65 mm. European: Length, 2.50 mm.; height, 1.10 mm.; 
breadth, 0.90 mm. 

Shell somewhat brownish yellow, with a darker patch as seen from 
the side, smooth and glistening, yet rather opaque, and covered with 
very small papille. 

Seen from the side the shell is more than twice as long as wide (fig. 
1), the upper and lower margins nearly parallel. The lower margin is 
weakly sinuate. Seen from above (fig. 2) the shell is a narrow oval, 
rather sharply pointed anteriorly, blunter posteriorly, and widest just 
back of the middle. 

The second antenne are stout, terminal claws about as long as the 
penultimate segment. Natatory sete short, extending, about to the 
base of the terminal segment. The two spines on the first maxillary 
process are stout and toothed. 

Terminal claw of the second foot more than twice as long as the 
terminal segment and strongly curved (fig. 3). Furea rather stout 
(fig. 4), about sixteen times as long as wide, broad at base, slightly 
curved, and the dorsal edge armed with five combs of coarse teeth, 


Proc. N. M. vol. xxvi—02——65 
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Terminal claw stout, slightly bent, about one-half as long as the furca. 
Subterminal claw as long as terminal seta, which is slightly more than 
one-half length of terminal claw. Dorsal seta slender, about twice as 
long as width of furca and situated about one-fourth width of furca 
from subterminal claw. 

This species is characterized by the shape of its shell, long termi- 
nal claw of second foot, and the five combs of teeth on the dorsal cdge 
of the furca. While the specimens examined by me were somewhat 
smaller than the European forms as described by Vavra and Kauf- 
mann, yet they retain the same relative proportions. The European 
forms of this species vary within quite wide limits, hence the variation 
of the American form as regards size is not at all surprising. 

The specimens studied by me were obtained in part from Ensenada, 
Lower California, and from Oakland, California, and are now in the 
collection of the U.S. National Museum. Those from Ensenada were 
collected by Mr. C. R. Orcutt and received by the Museum October 
18, 1889, Accession No. 22456. Those from Oakland were collected 
by Dr. R. E. C. Stearns, Cat. No. 12221. 

This species occurs in England, Scotland, Ireland, Sweden, Nor- 
way, France, Germany, Switzerland, Sicily, Lower California, and 
California. 

It has not heretofore been reported from America. 


7. MICROCYPRIS Kaufmann, 1900. 
Microcypris KAUFMANN, Neue Ostrac. aus der Schweiz, Zod]. Anz., X XIII, 1900, 
p. 32. 

Natatory sete, very short. Spines of first maxille, toothed. First 
foot with but one seta on its first segment. Small Ostracods, 1.00 mm. 
or less in length. 

Kaufmann has established this genus to receive those forms differ- 
ing from //erpetocypris in number of sete on basal segment of first 
foot. I have added the genus character as to size. 

No American forms known. 


8. PRIONOCYPRIS Brady and Norman, 1896. 


Erpetocypris Brapy and Norman, A monog. of the marine and fresh-water Ostra- 
coda, Sec. I, Trans. Royal Dublin Soc., 1889, p. 87. 

Prionocypris Brapy and Norman, A monog. of the marine and fresh-water Ostra- 
coda, Pt. 2, Trans. Royal Dublin Soc., V, 1896, p. 724.—Kaurmann, Cyp- 
riden und Darwinuliden der Schweiz, Revue Suisse de Zool., VIII, 1900, 
p. 292. 

Natatory sete, short. Spines of first maxille, not toothed. Length, 
from 0.9 mm. to 1.6 mm. 

This genus seems not to be well distinguished from Herpetocypris, 
except by means of the two maxillary spines and smaller size. No 
American forms known. rpetocypris serrata Brady and Norman, 
1889, page 87, used as the type form. 
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Ill. Subtamily CY PRIDIN 4. 
9. CENTROCYPRIS Vavra, 1898. 


Centrocypris V AVRA, Siisswasser-Ostracodon Zanzibars, Beiheft d. Hamb. Wiss. 
Anstalten, XII, 1895, p. 15. 


Two distinct eyes. Shell unusually strong. Natatory sete reach- 
ing well beyond terminal claws. Two last segments of second antenne 
with weak seta-like spines. First mandibular process with four plain 
spines. Third and fourth segments of second feet long and narrow. 
Propagation, sexual. Ductus thickly covered with closely arranged 
rows of chitinous spines. No American forms known. 

This genus was established by Vavra to receive a very strikingly 
spinous form from Zanzibar. 


10. CYPRIDELLA Vavra, 18985. 


Cypridella V avra, Siisswass. Ostrac. Zanzibars, Beiheft d. Hamb. Wiss. Anstal- 
ten, XII, 1895, p. 7. 


Shell short and tumid. Natatory sete reach to tips of end claws. 
Furca, normal. Propagation, sexual. The testes originate in the ante- 
rior part of the shell and extend to the lower posterior part, interme- 
diately forming three or four concentric half circles. Their anterior 


origin in circles seems to be a characteristic of but two other genera— 


Spirocy pres and Cypricercus. 
Genus established by Vavra to receive a form found in Zanzibar. 
No American forms known. 


11. SPIROCYPRIS, new genus. 


Shell excessively hairy; plump. Natatory sete simple, reaching 
barely beyond the terminal claws. Feet, as in Cypris. Caudal rami 
normal, slender, and not more than one-half length of shell. Propa- 
gation sexual. Testes of male originating in anterior half of shell and 
arranged in form of concentric circles. 

This genus is established to receive an excessively hairy Ostracod, 
having testes arranged in an unusually pronounced concentric whorl 
in anterior part of shell. It differs from Cypridel/a in form of testes, 
which in Cypridella is in form of four half circles, also in being much 
larger; from Cypricercus, its nearest relative, in shell characters and 
size of furca. 

These three genera are seemingly the only ones so far known char- 
acterized by testes originating in circles in anterior part of shell. 

a Shell about twice as long as high, excessively hairy. Testes arranged in form of 
about four concentric circles in anterior part of shell. Furca about one-half as 
EEG os cencguncccdanccsncceces Cescsadeveriabessnenee passaica Sharpe 
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4. SPIROCYPRIS PASSAICA, new species. 
Plate LX VI, figs. 1-3. 


Length, 1.60 mm.; height, 0.80 mm.; breadth, 0.82 mm. 

Color brownish, with dark blue patches laterally, which connect 
dorsally with a dorsal band; another patch with a greenish tinge 
anteriorly, and still another in the posterior region. These both 
connect with the dorsal band (fig. 2) which runs longitudinally on 
either side of the hinge. 

Shell excessively hairy; hairs fully 0.08 mm. long; coarse and back- 
wardly directed. 

Seen from the side (fig. 1) the anterior extremity is wider than the 
posterior, evenly rounded; dorsal margin almost straight, sloping 
slightly more rapidly posteriorly. Ventral margin slightly sinuate. 

Seen from above (fig. 2) the shell is almost a perfect elongate oval, 
widest just in front of the dorsal transverse dark band, which is 
midway. 

The testes of the male are arranged in the form of concentric circles 
in the anterior half of the shell (fig. 1), a very noticeable and striking 
feature. 

Natatory sete simple, reaching slightly beyond the terminal claws. 

Terminal claws moderately curved, and as long as the penultimate 
segment. Sense club long and slender, three-fifths as long as width 
of segment at its point of attachment. Terminal claw of the first foot 
moderately curved, faintly toothed; the two terminal sete about the 
same length. 

Terminal claw of second foot one and one-half times length of 
terminal segment. Furca slightly S shaped (fig. 3), 23 times as long 
as wide; dorsal margin very weakly pectinate. Terminal claw nearly 
straight, faintly toothed, one-half as long as furca. Terminal seta 
little more than one-half length of terminal claw, which is one and 
three-eighths times length of subterminal one. Dorsal seta one-half 
length of terminal one, and width of furca from subterminal claw. 

Described from specimens obtained by Mr. E, W. Berry at Passaic, 
New Jersey, and now in the collection of the National Museum. 
Received by the museum June 5, 1894. Accession No. 28378. 


12. CYPRETTA Vavra, 18985. 


Cypretta V AvRA, Siisswasser-Ostrac. Zanzibars, Beiheft d. Hamb. Wiss. Anstalten, 
XII, 1895.—G. W. MiLier, Ostrac. aus Madagas. und Ost-Afrika, Abhand. 
Senck. Naturf. Ges., X XI, 1898, p. 283. 

Shell short and tumid. Natatory sete reaching beyond end claws. 
Furea with two long terminal sete in place of spines, and a short dor- 
sal seta. Usual terminal seta missing. Ovary spirally wound. 
Males unknown, 
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Genus established by Vavra to include a very small, plump Ostra- 
cod with furcal armature of three terminal setze, but no spines. But 
two species are known, C. tenuicauda from Zanzibar and C. costata 
from Madagascar and also East Africa. 


18. STRANDESIA Stuhlmann, 1889. 


Strandesia StUHLMANN, Vorl. Bericht iiber eine Reise Nach Ost-Afrika, Sitz. K. 
Akad. der Wiss., XXXII, 1889; Berlin.—Vavra, Siisswasser-Ostrac. Zan- 
| zibars, Beiheft d. Hamb. Wiss. Anstalten, XII, 1895, p. 18. 

Shell 2 mm. to 3 mm. long. Natatory sete reaching tips of end 
claws. Furea very straight, but normal. Propagation sexual. 
Testes of male in form of concentric half circles in posterior part of 
shell. Most characteristically, however, the right shell is armed with 
a dorsal longitudinal ridge-like flange, having thorn-like projections at 
both extremities. Ductus of thickly arranged rows of chitinous 
spines. 

No American forms known. 


14. ACANTHOCYPRIS Claus, 1892. 


Acanthocypris Cavs, Beitriige zur Kenntniss der Siisswasser-Ostracoden, Arb. 
Zool. Inst. Wien, X, 1892, p. 50. 

Neocypris Sars, Fresh-water Entomostraca of 8. America, Archiv. for Math. og 
Naturvid., XXIV, No. 1, 1901, p. 29. 

Shell with a characteristic dorsal ridge-like process on right valve, 
which is sharply produced at the posterior extremity. Natatory sete 
reaching tips of end claws. Furea extraordinarily large. Partheno- 
genetic. 

This genus was established by Claus to receive a peculiar South 
American form, having the peculiar dorsal flange. It is worthy of 
note here that its only relative so characterized (Strandesia) is from 
Zanzibar and East Africa. Other examples indicate a close structural 
relation between the Ostracoden fauna of Africa and South America 
a relationship which is so apparent in other faunal groups of these 
continents. Veocypris gladiator Sars evidently belongs here. 

No American forms known. 





15. STENOCYPRIS Sars, 1889. 

Stenocypris Sars, On some fresh-water Ostracoda raised from dried Australian 
mud, Christ. Vid. Selsk. Forh., No. 8, 1889, p. 27.—Vavra, Siisswasser-Ostra- 
coden Zanzibars, Beiheft d. Hamb. Wiss. Anstalten, XIT, 1895, p. 10.—Vavra, 
Siisswasser-Ostrac. Deutsch-Ost-Afrikas, Tierwelt Ost-Afrika, IV, 1897, p. 14. 

Shell usually Jong’and narrow. Natatory sete reaching tips of end 
claws. Furca large, somewhat lamelliform, its dorsal edge usually 
pectinate, dorsal seta rudimentary or absent. Propagation sexual. 

This genus was originally described as being parthenogenetic, but 
the investigations of Vavra (1895), Daday (1892), and Moniez (1891) 
disprove this. 
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Vavra retains Acocypris as a group of this genus as being nonsexual 
and a group Stenocypris as being sexual. Kaufmann discards this 
genus and revises under a new name, Dolerocypris, on the ground that 
Cypris fasciata O. F. Miiller, of Sars 1890, is deemed Stenocypris by 
him, even though furca has an evident dorsal seta. This seems to me 
to be an insufficient reason for establishing a new genus. As the shell 
of this species is long and narrow, it might well be regarded as a 
transition form between Cypris and Stenocypris, but still as a Cypris, 
possibly as the type of a new group. The Cypris fasciata of Brady 
and Norman, 1889 (pl. xm, fig. 1) is without the furcal dorsal seta; so 
evidently a Stenocypris. 

No American forms known. 


16. EURYCYPRIS G. W. Miller, 1898. 


Eurycypris G. W. MUuier, Ostrac. aus Madagas. and Ost-Afrika, Abhand. Senck. 
Naturf. Ges., X XI, 1898, p. 263. 


Shell extraordinarily broad. Natatory sete reach tips of end claws. 
First foot four-segmented from union of third and fourth segments. 
Furea normal, slender, smooth; claws smooth. Sexual. This genus 
has been established by Miiller (1898), to include those forms of the 
subfamily Cypridine having the third and fourth segments of the first 
foot united; foot therefore four-segmented, and with excessively broad 
shells. 

No American forms known. 


17. CYPRICERCUS Sars, 1898. 


Cypricercus Sars, On some 8. African Entomos. raised from dried mud, Christ. 
Vid. Selsk. Skr. Math. Naturw. Klasse, No. 8, 1895, p. 37. 


Shell as in Cypris, smooth, narrow, oblong, as seen from the side. 
Natatory sete reaching tips of end claws. Feet as in Cypris. Furca 
excessively developed, toothed on dorsal margin, and longer than 
half-length of shell. 

Sexual, the spermatic ducts of male forming a dense coil in the 
anterior part of each valve. This genus was established by Sars, to 
receive those forms resembling Cypris in most respects, except that 
the furca is unusually well developed and spermatic ducts as above. 

No American forms known. 


18. CYPRIS O. F. Miller, 1792. 


Cypris O. F. Mtvier, Entomos. seu Insecta testacea, etc., 1792.—Brapy, A 
Monog. of the recent British Entomostraca, Trans. Linn. Soc., XX VI, 1868, 
Pt. 2, p. 360. 

Cyprinotus Brapy, Notes on Entomos. coll. by Mr. Haley in Ceylon, Jour. Linn. 
Soc., XIX, 1885, p. 301. 

Heterocypris Cuiavs, Beitriige zur Kenntniss der Siisswasser-Ostracoden, Arb. 

Zool. Inst. Wien, X, 1892, p. 7. 











ew 
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Stenocypris G. W. Muir, Zool. Anz., No. 653, 1901, 

Amphicypris Sars, Fresh-water Entomos. of South America, Archiv. for Math. 
og Naturvid., XXIV, No. 1, 1901, p. 16. 

Neocypris Sars, Fresh-water Entomos. of South America, Archiv. for Math. og 
Naturvid., XXIV, No. 1, 1901, p. 29. 


Natatory sete reaching to tips of terminal claws or somewhat 
beyond. 

Second antenne five-segmented in both male and female. Beranchial 
plute of six plumose sete. Terminal segment of second foot beak- 
shaped, with a toothed hook-shaped claw. Furca normal, with two 
claws and two sete. 

Propagation sexual or asexual. Ductus, when present, of numerous 
chitinous spines thickly crowded over entire surface of cylinder and 
usually not in wreaths. I have tentatively divided this genus into the 
five following groups, for reasons given in the introduction (p. 969; see 
Key, p. 971). 


1, Subgenus CYPRIS. 


a Length between 1 mm. and 2 mm. 
» Both spines on first process of first maxilla smooth. 
¢ Terminal claw of second foot as long as terminal segment. 
d Caudal ramus straight; subterminal claw two-thirds as long as the terminal. 
Shell four-ninths as high as long.................-.---.-- clavata* Baird. 
dd Caudal ramus weakly S-shaped. 
e Subterminal claw of furea half as long as the terminal. Shell two-thirds 
Oh OE Es oe kncknddncncancataekacdede estan peer virens Jurine. 
ee Subterminal claw of furca nearly as long as terminal. Shell one-half as 
SURE cc ncccadcadeiedeussdceanewuudtess altissimus Chambers. 
ce Terminal claw of second foot twice as long as terminal segment. Terminal claw 
of furca nearly as long as entire furea ..............-- ornata * O, F. Miiller. 
}) Both spines on first process of first maxilla toothed. 
¢ Shell not reticulated with broken lines. 
d Shell less than twice as longas high. Terminal claw of furca half as long as 
furca. 
e Subterminal claw of furca three-fourths as long as terminal, both smooth, 
pellucida Sharpe. 
ee Subterminal claw two-thirds as long as the terminal -..-.fuscata (Jurine). 
dd Shell more than twice as long as high. Tefminal claw of furca one-third 
as long as fureca. Subterminal claw two-thirds as long as terminal. 
Jischeri* Lilljeborg. 
ce Shell reticulated. Terminal claw of furca about three-fifths as long as ramus. 
Terminal seta not more than one-fourth as long as terminal claw. 
reticulata Zaddach. 
aa Length between 2 mm.and3mm. Third and fourth segments of first foot fused. 
Gee NINE a bt ccccneesncontncatcdewanecahedoenneaiad pubera O. F. Miller. 
aaa Length 3 mm. or more. 
» Both spines of maxillary process smooth. Dorsal margin of shell strongly con- 
WOR, mamerieed with Gerk DORs occ once ccnkccdcccavckdasac herricki Turner. 
bb Both spines of maxillary process toothed. Dorsal margin of shell nearly 
Ridcucasenadsscgebewabers perelegans Herrick. 
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5. CYPRIS VIRENS (Jurine). 
Plate LX VI, figs. 4-6. 


Monoculus virens JurtNe, Histoire des Monocles, qui se trouvent aux environs de 
Genéve, 1820, p. 174, pl. xvin, figs. 15-16. 

Cypris pilosa Zappacn, Synopseos Crustaceorum Prussicorum Prodromus, 1844, 
p. 36. 

Cypris tristriata Bairp, The Nat. Hist. of the British Entomos., Ray Society, 
1850, p. 152, pl. xvin, figs. 1-3 

Cypris ornata Fiscner, Abhand. iiber das Genus Cypris und dessen bei Peters- 
burg vorkommende Arten, Mém. des savants étrangers des sciences de St. 
Pétersbourg, VII, 1851, p. 157, pl. 1x, figs. 7-10. 

Cypris pubera Fric and Nexut, Korysi zemé ceské, Prag. Zeits. Ziva, v. J., 
1868, p. 46, fig. 26 

Cypris ventricosa Brapy and Rosertson, The Ostracoda and Foraminifera of 
Tidal Rivers, Ann. and Mag. Nat. Hist., VI, 1870, p. 12, pl. 1v, figs. 1-3. 

Cypris helena Montez, Liste des Copépodes, Ostracodes, ete., recueillis 4 Lille en 
1886, Bull. Soc. Zool. de France, 1887, p- 2. 

Cypris virens Zappacu, Synopseos Crustaceorum Prussicorum Prodromus, 1844, 
p. 35.—LiLtisesorG, De Crustaceis ex ordinibus tribus, 1853, p. 117, pl. vim, 
fig. 16; sl IX, figs. 4-5; pls. x, xm, and XxIx. a A Monog. of the recent 
British Entomos., Trans. Linn. Soc., XX VI, Pt. 2, 1868, p. 364, pls. xx1n, 
XXXxvI, fig. 1.—Rosertson, Fauna of Scotland, with special reference to 
Clydesdale and the western districts, Proc. Nat. Hist. Soc. Glasgow, IV, 
1880, p. 14.—Herrick, Cont. to the Fauna of the Gulf of Mexico and the 
South, Mem. of Denison Sci. Asse., I, 1887, p. 22.—Brapy and Norman, A 
Monog. of the marine and fresh water Ostracoda, Sec. I, Trans. Royal Dub- 
lin Society, 1889, p. 75.—Vavra, Monog. der Ostrac. Bohmens, Arch. 
Naturw. Durchforsch. v. BOhmen, VIII, 1891, p. 102, figs. 3-5; fig. 36.— 
Turner, Fresh-water Ostracoda of the U. 8., Report State Zoologist of Min- 
nesota, 1895, p. 321, pl. Lxx1v, figs. 3-% a new Ostracoda, Steno- 
cypris che vreuxi Sars, with notes on other Entomos. raised from dried mud, 
Archiv. f. Math. Natur. Christiana, 1896, p. 24. 





Length, 1.69 mm.; height, 0.95 mm.; breadth, 0.90 mm. 

Seen from the side (fig. 4) the shell is highest just back of the eye- 
spot, the height being much more than one-half the length. The 
upper edge is ‘‘humped” just back of the eyespot. Anterior and 
posterior extremities nearly similar, rounded, the posterior dorsal 
margin sloping more gradually than the anterior. Shell covered with 
short hairs. 

Seen from above (fig. 5) the shell is rather broadly egg-shaped, nar- 
rowed anteriorly, the greater breadth being less than the height of the 
shell. The anterior extremity is tipped with bluish-black, the entire 
dorsal side is the same color, while in the region of the eyes are two. 
decidedly yellowish areas which extend diagonally downward and 
anteriorly for about one-half width of shell. Margins of shell with 
‘* pore-canals.” 

The natatory sete of the second sntennes reach to the end of the 
terminal claws. The spines on the first maxillary process are toothed, 
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a peculiarity which may constitute this form a variety, as Vavra speaks 
of the European forms as having plain spines on this process. 

The terminal claw of the second foot is about one and one-half times 
length of terminal segment. 

Furca very weakly S-shaped (fig. 6), about twenty times as long as 
wide, dorsal margin smooth. Terminal claw weak, smooth, nearly 
straight, four-sevenths as long as ramus. Terminal seta weak, about 
twice as long as width of ramus. Subterminal claw about one-half 
length of terminal one, straight, smooth. Dorsal seta about length of 
terminal one, weak. 

The specimens studied by me seem to be somewhat smaller than the 
European form of this species as described by Vavra, but agree in 
most other respects. The furca are of somewhat different propor- 
tions; the European form with width to length about as 1 to 12, while 
the American form exhibits a proportion of about 1 to 18. 

The anterior diagonal light patches are very well marked in this 
species—so much so that even when examined with a hand lens they 
attract immediate attention. 

The specimens examined by me were collected by Dr. Alfredo 
Dugés (French Consular Agent) at Guanajuato, Mexico, April, 1901, 
and sent to the U. S. National Museum. 

Distribution world-wide. 


6. CYPRIS PUBERA O. F. Miiller. 
Plate LX VII, figs. 1-6. 


Monoculus ovatus Jurtne, Histoire des Monoeles, ete., 1820, p. 170, pl. xvi, figs. 
5-6; Genéve. 

Cypris stricta Zappacu, Synopseos Crustaceorum Prussicorum Prodromus, 1844, 
p. 32. 

Cypris cuneata Batrp, The Nat. Hist. of the British Entomos., Ray Soc., 1850, 
p. 256, pl. xviu, figs. 22-24. 

Cypris punctillata Brapy, A Monog. of the Recent British Entomos., Ray Society, 
1850, p. 365, pl. xxvi, figs. 1-7; pl. xxxxu, fig. 11. 

Cypris pubera O. F. M@Lier, Entomostraca, 1785, p. 56, pl. v, figs. 1-5.— 
Zappacu, Synopseos Crustaceorum Prussicorum Prodromus, 1844, p. 34.— 
Fiscnrer, Abhand. iiber das Genus Cypris, etc., Mém. des Savants étrangers 
des sciences de St. Pétersbourg, VIT, 1851, p. 154, pl. vit, figs. 1-8.—ZenKeEr, 
Monographie der Ostracoden, Wieg. Archiv. f. Naturg., XX Jahrg., I, 1854, 
p. 70.—Brapy and Norman, A Monog. of the marine and freshwater Ostra- 
coda, Sec. I, Trans. Royal Dublin Soc., 1849, p. 74.—Vavra, Monog. der 
Ostrac. BObhmens, Arch. Naturw. Durchforsch. v. Bohmen, VIII, 1891, p. 90, 
figs. 2, 4, 30. 


Length, 2.10 mm.; height, 1.25 mm.; breadth, 1.20 mm. 
This species is of a greenish color, with a darker patch at its highest 
and central part, as seen from the side. A light yellowish band 


extends diagonally backward from about the center of the shell. Shell 
very sparsely hairy. 
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Seen from he side (fig. 1) the shell is highest in its anterior one- 
third, the highest point being decidedly of a hump-like appearance. 
The anterior end is more evenly rounded than the posterior, wider, 
and is armed on the outer lip of both valves with a row of from 9 to 
11 semitransparent tubercles. The posterior outer margin of the right 
shell (fig. 2) is armed with two spine-like tubercles, both being at the 
lower as near one another and of approximately the same size. 
The European form of this species seems to be larger, and the two 
posterior spine-like tubercles vary in size. 

Seen from above the shell is broadly egg-shaped, widest just back 
of the middle, narrowed anteriorly and bluntly rounded posteriorly. 
The spines of the first maxillary process are toothed. The natatory 
sete of the second antenne (fig. 3) reach about to the tips of the ter- 
minal claws and are plumose. 

The terminal segment of the first foot is armed with a long, strong 
claw and two sete, the outer one of which is not more than one-half 
the length of the inner,-which is about one-third the length of the 
claw. Third and fourth segments of the first foot fused, so that the 
foot is four-segmented (fig. 4). 

The claw on the terminal segment of the second foot (fig. 5) is very 
weak, about as long as the segment, the accompanying seta very 
slender and about three times as long as the claw. Furca nearly 
straight, twenty-four times as long as wide, dorsal margin smooth 
(fig. 6). Terminal claw nearly straight, faintly toothed near tip, and 
three-fifths as long as furca; subterminal claws three-fifths as long as 
terminal one, smooth. Terminal seta weak, twice as long as width of 
furca. 

























Dorsal seta twice as long as the terminal one, and situated one and 
one-half times width of furca from subterminal claw. 

This species may be at once distinguished by the presence of the 
tubercles and spines on the shell and the fusion of the third and fourth 
segments of the first foot (fig. 4). 

This description is from specimens sent to the U. S. National Museum 
by Mr. Bailey, from Oregon. (Date unknown to me.) 

It has not heretofore been reported from America. 
Distribution world-wide. 


7- CYPRIS PELLUCIDA Sharpe. 
Plate LX VIII, figs. 1-5 





Cyprinotus pellucida Suarre, Cont. to a knowl. of the N. Amer. f. w. ostrac. incl. 
in the Fam. Cytheridz and Cypridide, Bull. Ill. State Lab. N. Hist., IV 
1897, p. 434, pl. xu, figs. 1-6. 
Average length, 1.20 mm.; height, 0.75 mm.; breadth, 0.60 mm. 
Color a clear, uniform yellowish brown, with no especial marking. 











@This name would seem to be prececupied by C. pellucida Koch. However, this 
proves to be a synonym for Candona lucens Baird. 
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Shell almost smooth, with the exception of a few small scattered papillar 
elevations and anterior and posterior margins with a fringe of sparsely 
scattered long hairs. 

Seen from above (fig. 2) the shell is quite a uniform elongate oval, 
anterior end narrowed somewhat, posterior end rounded, broadest in 
the middle. 

Seen from the side (fig. 1) the shell is highest about the middle, ven- 
tral margin nearly straight, with a slight sinuosity at the middle. The 
right valve of shell is slightly smaller that the left, its anterior mar- 
gins armed with a row of about twenty-five tuberculiform teeth (fig. 3). 
The margin of the left valve has a rather wide hyaline flange and a 
row of scattered tubercles along the inner margin (fig. 4). 

Spines of the first maxillary process are toothed. Natatory sete of 
the first antenne are plumose and reach well beyond the terminal claws. 

Terminal claws three and one-half times as long as the terminal seg- 
ment. Sense club large, about five-sixths as long as width of segment 
at its point of attachment. 

Furca rather stout, slightly bent, about twice as long as terminal 
claw. Shorter claw about three-fourths as long as the longer. Dor- 
sal seta width of furca from subterminal claw, bent, somewhat plu- 
mose, and as long as subterminal claw; terminal seta three-fifths as 
long as dorsal one. 

Collected by Dr. E. Palmer from a trough fed by a spring flowing 
from a butte near Big Butte Station, Idaho, in September, 1893, and 
now in the collection of the U. S. National Museum (Accession No. 
27409); also collected at Guanajuato, Mexico, by Dr. Alfredo Dugés, 
April, 1901, and sent to the U. S. National Museum. 

Quincy, Illinois, 1882, Havana, Illinois, 1895, and Urbana, Illinois, 
1895. 

This species was originally described as Cyprinotus pellucida, based 
largely on the marginal rows of tubercles on the valves, the manner of 
propagation being uncertain, although the material on hand contained 
no males. The additional material now on hand contains no males, 
and it is therefore listed under the subgenus Cypris, in accordance 
with the preceding synopsis. 

2. Subgenus CYPRINOTUS. 


a Dorsal seta of furea more than one-half length of subterminal claw. 
b Dorsal seta at least twice width of furca from subterminal claw. Terminal claw 
of second foot strongly curved ..........cssesesceseccese incongruens Ramdohr. 

aa Dorsal seta of furca not more than one-half length of subterminal claw. 

b Dorsal seta width of furca from subterminal claw. 

e Shell yellowish-brown, marked with bluish-black longitudinal stripes on dor- 
Sth GE CERUE, URE < ooek ce te cece cst taccicecineews burlingtonensis Turner. 
ce Shell dirty brown, leathery in consistency, no markings. .testudinaria Sharpe. 
bb Dorsal seta twice width of furca from subterminal claw. Color yellowish- 
green, shell marked with contorted lines, most noticeably on cephalic portion 
OE WOOD iia nid ieee nedacs ccenesccsccdcsteqduetkeddadenedeaa crena Turner. 
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3. Subgenus HETEROCYPRIS. 
No American forms known. 


4. Subgenus, unnamed. 


a Length, 3.69 mm; height, 2.09 mm. Color, livid white ....... grandis Chambers. 


5. Subgenus AMPHICYPRIS. 
No American forms known. 
IV. Subfamily CYPRIDOPSIN At. 
19. ONCOCYPRIS G. W. Miller, 1898. 
Oncocypris G. W. M@LLER, Ostrac. aus Madagas. und Ost-Afrika, Abhand. Senck. 
Naturf. Ges., X XI, 1898, p. 286. 

Shell irregularly roughened, with numerous prominent tubercles, 
Second antenne four-segmented in both sexes. First foot four-seg- 
mented. Ductus of about eighteen rows of chitinous spines, in sack. 
Terminal segment of second foot not beak-shaped, but small and con- 
ical. Furea with no dorsal seta, lamellar and ending in a long bristle. 

This genus was established by Miiller to receive a form collected 
near Majunga, Mada 

No American forms known. 


ascar. 


av 
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20. ZONOCYPRIS G. W. Miller, 1898. 


Zonocypris G. W. Murr, Ostrac. aus Madagas. und Ost-Afrika, Abhand. Senck. 
Naturf. Ges., X XI, 1898, p. 284. 

Shell covered with a prominent series of concentric zones. Second 
antenne of sexes different. Furca usually with no dorsal seta, lam- 
ellar and ending in a long bristle. 

This genus was established to receive two forms from Madagascar. 

Cypridopsis costata, a form from East Africa, evidently belongs here. 
Vavra describes it as having a furcal dorsal seta, a feature not men- 
tioned by Miiller. This might, then, constitute the type of a group 
of the genus. 

No American forms reported. 


21. CYPRIDOPSIS Brady, 1868. 


Monoculus JuRiNE, Histoire des Monocles qui se trouvent aux environs de Genéve, 
1820. 

Pionocypris Brapy and Norman, A. Monog. of the marine and freshwater Ostra- 
coda, Sec. II, Trans. Royal Dublin Soc., 1896, p. 725. 

Cypridopsis Brapy, A Monog. of the recent British Entomos., Trans. Linn. Soc. 
XXVI, Pt. 2.—Brapy and Norman, A Monog. of the marine and freshwater 
Ostracoda, Sec. I. Trans. Royal Dublin Soc., 1889.—Vavra, Monog. der 
Ostrac. Bbhmens, Arch. Naturw. Durchforsch. v. BOhmen, VIII, 1891, p. 
8.—KaurMann, Cypriden und Darwinuliden der Schweiz, Revue Suisse de 
Zool., VIII, p. 304. 


vy 


- 
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Shell very plump. Natatory sete extending much beyond the termi- 
nal claws. Branchial plate of two to five plumose sete. Second foot 
five-segmented, with a strong claw at its extremity. Furca flagelli- 
form, with a small dorsal cilium, or at least two terminal sete. Males 
unknown. 

Those Cypridopsis-like forms with a compressed dorsal aspect, 
branchial plate of not more than two sets, and sexual or asexual prop- 
agation, I shall include under the genus /otamocypris. 


a Three transverse dark bands on dorsal and lateral aspect of shell; very plump; 
WERE 3 5 ia eidkcieexesckd exeiheieeandeteeeaes vidua (O. F. Miller). 


22. POTAMOCYPRIS Brady, 1870. 


Monoculus Junie, Histoire des Monocles qui se trouvent aux environs de Genéve, 
1820. 

Cypridopsis Brapy, A Monog. of the recent British Entomos., Trans. Linn. Soe. 
AA Vi, Fe &. 

Candonella CLaus, Beitriige zur Kenntniss der Siisswasser-Ostracoden, Arb. Zool. 
Inst. Wien, X, 1892.—Vavra, Siisswasser-Ostrac. Deutsch-Ost-Afrikas, Tier- 
welt Ost-Afrika, IV, Berlin, 1897, p. 12. 

Cypridopsis V avra, Monog. der Ostracoden BOhmens, Arch. Naturw. Durchforsech. 
v. Bohmen, VIII, 1891, p. 73.—Suarpr, Cont. to a Knowl. of the N. Ameri- 
can freshwater Ostracoda, incl. in the Fam. Cytheridz and Cypridide, Bull. 
Ill. State Lab. Nat. Hist., IV, 1897, p. 468. 

Cypridopsella KaurMann, Cypriden und Darwinuliden der Schweiz, Revue Suisse 
de Zool., VIII, 1900, p. 131. 

Potamocypris Brapy, Notes on Entomos. from Northumberland and Durham 
District, Nat. Hist. Trans. Northumb. and Durham, III, 1870.—Brapy and 
Norman, A Monog. of the marine and freshwater Ostracoda, Sec. I, Trans. 
Royal Dublin Society, 1889, p. 92.—Dapay, Mikros. Siisswasserthiere aus 
Patagonia gesammelt von Dr. Filippo Sylvestri im Jahre, 1899 und 1900, 
Termesz. Fiis., X XV, 1902, p. 291. 


Natatory sete about as long or somewhat longer than end claws. 
Second antenne usually four-segmented, armature of male coarser 
than that of female. 

Shell narrow from above, rather smooth. Branchial plate of not 
more than two sete. Furea rudimentary, with a small dorsal cilium 
and ending in a long slender bristle. Propagation, sexual or asexual. 
Ductus of male of about fourteen spiral rows of chitinous spines. 

This genus was first established by Brady to include those Cypri- 
dopsis-like forms having rather short natatory sete, four-segmented 
antenne, compressed shell, and sexual propagation. To prevent con- 
fusion, it seems necessary to add the additional characters, as above. 

I consider Candonella and therefore Cypridopsella as synonymous 
with the above. 


a Furca cylindrical, turgid at base, suddenly narrowing to a bristle, which is little 
longer than the basal part.................-..-- newton (Brady and Robertson). 
aa Furca broad, gradually narrowing to a bristle. Shell much compressed. 
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b Natatory setze of second antennz reaching to tips of terminal claws. Shell pale 
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UNS 5 doc hacen neue sda stysKvens caReAteeeer els elebanin villosa * (Jurine). 
bb Natatory setze of second antennz reaching beyond tips of terminal claws. Shell 
grass-green, at least dorsally ..........-.-.....--------smaragdina (Vavra). 


8. POTAMOCYPRIS SMARAGDINA (Vavra). 
Plate LXV, figs. 5-7. 


Cypridopsis smaragdina Vavra, Monog. der Ostrac. Bohmens, Arch. Naturw. 
Durchforsch. v. Bohmen, VIII, 1891, p. 80, fig. 26, 1-3.—SHarpr, Cont. to a 
Knowl. of the N. American freshwater Ostracoda incl. in the fam. Cytheride 
and Cypridide, Bull. Ill. State Lab. Nat. Hist., IV, 1897, p. 470, pl. xiv, 
figs. 11-12. 

Candonella smaragdina V avRA, Siisswasser-Ostracoden der Hamb. Magal. Sammel, 
1898, p. 12; Hamburg. 


Length, 0.65 mm.; height, 0.45 mm.; breadth, 0.34 mm. 

I here give the description as given in my paper of 1897: 

This striking and interesting form appears at first glance, if seen from the side 
(fig. 6), to be in the shape of a half moon, except that the ventral margin is nearly 
straight. The shell is light to grass green, especially on its dorsal aspect; alcoholic 
specimens, however, commonly show but a trace of this coloration. Surface thickly 
covered with long hairs, which are all parallel to one another, backwardly directed 
and closely appressed to the shell (fig. 6). 

The eye-spot, instead of being at the highest part of the shell, as in the typical 
forms described by Vavra, is slightly below and anterior to*this location. Natatory 
setee of the second antennz, long, reaching beyond the tips of the terminal claws by 
the length of the claws, thus differing from C. villosa (Jurine), its nearest relative, 
the natatory setze of which reach but to the end of the terminal claws. 

Furea rudimentary (fig. 7), the basal part cylindrical, more than three times as 
long as wide, then suddenly narrowing into a long flagellum, which is fully twice as 
long as the basal part. The furca also has a dorsal seta at the termination of the 
basal part, which is slightly longer than the width of the ramus. 


At the time the above description was written, I was not sufficiently 
familiar with the genus Potamocypris to rank this form as belonging 
to it. Further study causes me to believe that this genus is a logical 
one, and that this form belongs here. 

The specimens in the U.S. National Museum were collected in April, 
1901, by Dr. Alfredo Dugés, French consular agent at Guanajuato, 
Mexico. 

This form occurs in Bohemia (Vavra); South Chicago (Sharpe), and 
Guanajuato, Mexico. 


23. PARACYPRIDOPSIS Kaufmann, 1900. 


Cypridopsis BRapy and Norman, A Monog. of the marine and freshwater Ostra- 
coda, Sec. I, Trans. Royal Dublin Soc., 1889, p. 90. 
Paracypridopsis KavurMANN, Cypriden and Darwinuliden der Schweiz, Revue 
Suisse de Zool., VIII, 1900, p. 131. 
Shell rather narrow from above. Natatory sete rudimentary, not 
adapted for swimming. Furca rudimentary, lamellar, with a lash-like 
end bristle and a small dorsal seta. Branchial plate of two sete. 
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This genus has been established by Kaufmann to receive those 
Potamocypris-like forms which have rudimentary natatory sete. 
No American forms known. 


V. Subfamily CYCLOCYPRIDIN A. 
24. CYPRIA Zenker, 1854. 

Cypris AuctoruM, 1785-1854. 

Monoculus Jurtne, Histoire des Monocles qui se trouvent aux environs de 
Genéve, 1820. 

Cypria ZENKER, Monog. der Ostracoden, Wieg. Archiv. f. Naturg., XX Jahrg., I, 
1854.—Brapy and Norman, A Monog. of the marine aud fresh-water Ostra- 
coda, Sec. I, Trans. Royal Dublin Soec., 1889, p. 68.—Vavra, Monog. der 
Ostrac. Bbhmens, Arch. Naturw. Durchforsch. vy. Bohmen, VIII, 1891, 
p. 62.—CroNENBERG, Beitrag zur Ostracoden-Fauna der Umgegend von 
Moscou, Bull. Soc. Imp. d. Moscou, No. 3, 1894, p. 13.—Kaurmann, Cypriden 
und Darwinuliden der Schweiz, Revue Suisse de Zool., VIII, 1900, p. 329. 

Shell rather compressed. Second antenne of male six-segmented, 
of female five-segmented, two sense organs on end of fourth segment. 
Natatory sete excessively long, reaching far beyond tips of terminal 
claws. Branchial plate-of six sete. Terminal segment of second foot 
small. Ductus of male of circlets of spine-like sete, with a distinct 
central axis and not inclosed in a sack. 

Furca normal, stout. Dorsal furcal seta situated about middle of 
dorsal margin. 

Vavra has described a species of this genus as sufficiently character- 
istic to justify a subgenus Physocypria. 1 here use it in the group 
sense, as the characters given seem to be of somewhat doubtful worth, 
if our experience with the old genus Cyprinotus is any criterion. 

The subgenus Physocypria is distinguished by the following charac- 
ters, one shell higher or larger than the other, and the anterior and 
posterior margins of the right shell crenulate. Otherwise as Genus 
Cypria. The subgenus Cypria includes the remaining Cypria forms. 

Seven species have been reported from America. 


1. Subgenus CYPRIA. 


a Terminal short setze of the second foot approximately equal. 
b Terminal short setze of second foot about as long as terminal segment. 
¢ Terminal claw of furca half as long as fureca. 
d Shell covered with a close reticulum of longitudinally subparallel lines. 


Abaca WOES CEGOOINE. 6 cain ccccidacncsidadcacewene exsculpta Fischer. 
dd Shell plain, but with small puncta. Abdomen with two cylindrical proc- 
CN oii da hice hehesdaudatceadcnantesaghekuioaed opthalmica Jurine. 


ce Terminal claw of furca three-fifths its length or longer. 

d Subterminal claw with well developed comb of teeth near tip. 

dentifera Sharpe. 
aa Terminal short setze of second foot evidently unequal. 

b Shell clear to brownish yellow, with a few scattered puncta. Dorsal seta of furca 
three times width of furca from subterminal claw...-.....-..----- obesa Sharpe. 
bb Shell white, shining, smooth, with numerous almost comfluent puncta. Length 
bau ai 4 0acdebs chesknacnepenna nsouwes mons Chambers. 
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g. CYPRIA EXSCULPTA (Fischer). 
Plate LX VIII, figs. 6-9. 


Cypris elegantula LiLLsEBORG, De Crustaceis ex ordinibus tribus, 1853, p. 206. 

Cypris punctata var. striata ZENKER, Monog. der Ostracoden, Wieg. Archiv. f. 
Naturg., XX Jahrg., I, 1854, p. 77, pl. mm. 

Cypris striolata Brapy, A Monog. of the recent British Entomos., Trans. Linn. 
Soc., XX VI, Pt. 2, 1868, p. 372, pl. xxv, figs. 6-10. 

Cypris exsculpta Fiscuer, Beitrag zur kenntniss der Ostracoden, Abhdlg. der 
math. phys. Klasse der k. bayr. Akad. d. Wiss., VII, 1855, p. 18, pl. xrx, 
figs. 36-38. 

Cypria exsculpta Brapy and Norman, A Monog. of the marine and freshwater 
Ostracoda, Sec. I, Trans. Royal Dublin Soc., 1889, p. 68, pl. x1, figs. 14+.— 
Sars, Oversigt af Norges Crustaceer med, ete., Christ. Vid. Selsk. Forhd., 
No. 1, 1890, pp. 24-25.—Kaufmann, Die Ostracoden der Umgebung Berns, 
Mittlg. d. naturf. Ges., 1892, p. 2; Bern.—Turner, Freshwater Ostracoda of 
the United States, Report State Zool. of Minn., 1895, p. 305, pl. Lxx, figs. 1-8; 
pl. uxxn, fig. 3.—Hartwic, Die Krebstiere der Provinz Brandenburg, 
Naturw. Wochenschrift, XT, 1896, p. 321.—SHarpe, Cont. to a Knowl. of the 
N. American f. w. Ostrac. incl. in the Fam. Cytheride and Cypridide, Bull. 
Ill. State Lab. N. H., IV, 1897, p. 465, pl. xtvu, fig. 4.—LreENENKLAUS, 
Erster Beitrag zur Kenntniss der Ostracodenfauna des Regierungs-bezirks 
Osnabriick, 12 Jahresber. d. naturw. Vereins zu Osnabriick f. d. Jahr 1897, 
p. 109.—Srenroos, Das Tierleben im Nurmiirvi-See, Helsingfors, 1898, p. 
226.—KauFMANN, Cypriden und Darwinuliden der Schweiz, Revue Suisse 
de Zool., VIII, 1900, p. 330, pl. xx, figs. 46; pl. xx, figs. 17-27; pl. xxx1, 
fig. 24. 

Length, 0.60 mm.; height, 0.38 mm.; width, 0.26 mm. 

This species is seemingly as widely distributed as the ubiquitous 
Cypridopsis vidua. Tt may be readily distinguished by means of the 
mesh work of longitudinally parallel and anastomosing lines, which 
extend over the entire surface of the shell (fig. 8). 

Those in possession of the U.S. National Museum were collected 
April 12, 1892, at First Sister Lake, Ann Arbor, Michigan, by Prof. 
H. I. Smith. Received by the Museum, December 13, 1892. Dis- 
tribution, world wide. 


2. Subgenus PHYSOVYPRIA. 


a Left shell higher than right. Terminal short setze of second foot about twice a 


| Re ee rrr Ser err ry re pustulosa Sharpes 
aa Left shell longer than right. Terminal short setz of second foot only about as 
SOG Sas Cet SOONG. 6's cnn csinc cee danke caantcessecune inequivalva Turner 


25. CYCLOCYPRIS Brady and Norman, 1889 


Cypris AuctoruM, 1785-1820. 

Monoculus Jurtne, Histoire des Monocles qui se trouvent aux environs de 
Genéve, 1820. 

Cypria ZENKER, Monog. der Ostracoden, Wieg. Archiv. f. Naturg., XX Jahrg., 
I, 1854. 

Cyclocypris Brapy and Norman, A Monog. of the marine and fresh-water Ostra- 

coda, Sec. I, Trans. Royal Dublin Soc., 1889, p. 70.—Vavra, Monog. der 

Ostrac. Bbhmen, Arch. Naturw, Durchforsch, y, Bbhmen, VIII, 1891, p. 67. 
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Shells approximately same height. Second antennw six-segmented 
in male, five-segmented in female, no sense organ on distal end of 
fourth segment. 

Natatory sete very long. Terminal segment of second foot, long 
and narrow, three times as long as broad. Ductus of numerous long 
filaments, not on a distinct central axis, but all inclosed in a sack. 
Penultimate segment of second foot with a coarse seta on dorsal distal 
angle. Furca as in Cypria. 

Kaufmann speaks of one of the smaller terminal sete of the second 
feet as being bent S-shaped, and uses it as of generic value. Since 
this is not true of C. globosa, at any rate, I have omitted this as a 
genus character. Three species have been reported from America, 


a Anterior edge of furca about twice as long as its terminal claw. ./avris O. F. Miller. 


aa Anterior edge or furca clearly more than twice as long as its terminal claw. 
4 Anterior edge of furca about two and one-half times le ngth of terminal claw. 
e The terminal claws of furea strongand much bent .......-.---.-.- forbesi Sharpe. 
cc Terminal claws of furea slender and not bent.......-. ..modesta (Herrick). 


bb Anterior edge of furca about three times length of terminal claws. Terminal 
claws strong, nearly straight, weakly bent nearend. Furca toothed on poste- 


rior edge, also with comb of teeth on its side.................-. globosa* Sars. 
26. PONTOPARTA Vavra, 1901. 
Pontoparta Vavra, Die Ostracoden vom Bismarck-Archipel. Prag., 1901, p. 184. 
Shell white, smooth. Natatory sete reaching approximately to tips 
of terminal claws. Terminal segment of second foot cylindrical, not 
bill shaped, with two terminal bristles and a long reflexed one. Males 
unknown. Furea strong, with two end claws, a terminal seta, and 
two dorsal ones. 
This genus has been established by Vavra with 7”. rvra as the type, a 
peculiar form from Bismarck Archipelago. 
No American forms known. 


27. ILYOCYPRIS Brady and Norman, 1889. 


Monocu/us Jurie, Histoire des Monocles qui se trouvent aux environs de Genéve, 
1820. 

Tlyocypris Bravy and Normax, A Monog. of the marine and fresh-water Ostra- 
coda, See. I, Trans. Royal Dublin Soc., 1889, p. 106.—KavrmMann, Cypriden 


und Darwinuliden der Schweiz, Revue Suisse de Zool., VIII, 1900, p. 348 


Shell hard, entire surface usually pitted or tubercled, and furrowed 
in region of eyes, thus resembling marine forms or Limnicythere. 

Natatory sete reaching approximately to tips of terminal claws. 
Ductus composed of eighteen or twenty spirally wound chitinous setae, 
in sack. Second foot five-segmented, its terminal segment cylindrical 
and with three long sete of different lengths, all pointing in same gen- 
eral direction as foot. Penultimate segment of second foot with from 
two to threesete. Furca strong, usually with combs of cilia on dorsal 
margin or sides. 


Proc. N. M. vol. xxvi—02 66 
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This genus, first established by Brady and Norman with /. gibba as 
the type, has been further defined by Vavra (1891) and Kaufmann 
(1900) until it now numbers about eight species and two varieties, all 
found in Europe. 
VI. Subfamily CANDONIN 2. 
28. CRYPTOCANDONA Kaufmann, 1900. 
Cryptocandona Kavurmann, Cypriden und Darwinuliden der Schweiz, Revue 
Suisse de Zool., VIII, 1900, p. 361. 

Shell smooth, somewhat translucent. First antenna weak, its nata- 
tory sete longer than the entire antenna. Branchial plate of three 
sete. Penultimate segment of second foot unsegmented, therefore 
foot four segmented. Terminal segment of second foot with three 
sete of different lengths. Furca normal. 

This genus has been established by Kaufmann to include Candona- 
like forms, but having very long natatory sete on the first antenne 
and a branchial plate of three sete. I believe it will ultimately rank 
as a group of the genus Candona, but consider it best here to use it as 
given by Kaufmann.“ 

No American forms known. 


29. CANDONA Baird, 1880. 


Cypris O. F. MtLLER, Entomos. seu Insecta testacea, etc., 1792. 

Candona Bairp, The natural history of the British Entomos.,; Ray Society, 
1850.—Vavra, Monog. der Ostrac. BOhmens, Arch. Naturw. Durchforsch. 
v. Bohmen, VIII, 1891, p. 41. 

Shell white, translucent. Natatory sete of first antenne shorter 
than entire antenna. No natatory sete on second antenne. Second 
antenne of male six-segmented with two special sense organs, of 
female five-segmented. 

Branchial plate of two sete. Palp of second maxilla of female two- 
segmented, of male not segmented, and different in shape. Second foot 
five- or six-segmented, with two unequally long backwardly directed 
sete and one forwardly directed seta. Furca normal, strong. Ductus 
of about seven rows of chitinous spines. Shell of male ordinarily 
larger and of another form than that of the female. Can not swim, 
but creep along the bottom, or burrow. 

Eight forms are reported for America. 

a One of shorter setze at tip of second foot sharply reflexed 
aa Setze at tip of second foot not reflexed. 

b Length of shell about 1.50 mm. Shell inequivalve, second foot six-segmented. 
crogmani Turner. 


wanuseewee reflexa Sharpe. 


bb Length of shell about 1.25 mm, or less. 
ec Furca curved. 
d Second foot six-segmented. 
e Claws of furca stout, terminal one one-third length of ramus. 
fabexformis Fischer. 





@ Kaufmann, Revue Suisse de Zool., VIII, 1900, p. 361. 
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ee Claws of furca slender, maxillary spines not toothed. 


f Color uniform, white to brownish...... ...........-- acuminata Fischer. 

jf Color greenish yellow, blotched with brown ...-... delawarensis Turner. 

dd Second foot five-segmented. Length 0.73 mm ...........simpsoni Sharpe. 
ec Furca not curved. 

d Both claws of furca S-shaped ............................sigmoides Sharpe. 

dd Both claws of furea not S-shaped, both gently curved. Terminal claw 

ee ON SN OP BONO ei ciieens hadcsiecsiscdaaapeaseor recticauda Sharpe. 


30. TYPHLOCYPRIS Vejdovsky, 1882. 
Cypris (Typhlocypris) Vespovsky, Thierische Organismen der Brunnenwiisser 
von Prag, 1882, p. 64. 
Typhlocypris V avra, Monog. der Ostrac. BOhmens, Arch. Naturw. Durchforsch. 
v. Bobhmen, VIII, 1891, p. 51. 
Candona Turner, Freshwater Ostrac. of the U. 8., Rept. State Zool. Minn., 
1895, p. 301. 

Shell as in Candona. Natatory setz of first antenne shorter than 
entire antenna. Natatory sete of second antenne lacking, similar to 
Candona. Eyes rudimentary, disappearing with age. Furcaabnormal, 
anterior or terminal seta missing. 

This genus was established by Vejdovsky to include forms generally 
resembling Candona, but lacking terminal seta of furea. Candona 
peircet Turner evidently belongs here, judging from his figures. 

a Terminal claws of furca of male about same size; with female one claw is about 
two-thirds length of other. Color greenish yellow with blotches of brown. 
( Candona) peircei (Turner). 


31. CANDONOPSIS Vavra, 1891. 


Candonopsis Vavra, Monog. der Ostrac. BOhmens, Arch. Naturw. Durchforsch. 
v. Bohmen, VIII, 1891, p. 54; Siisswasser-Ostrac. Deutsch-Ost-Afrikas, Tier- 
welt Ost-Afrika, IV, 1897, p. 4; Berlin.—Sars, Freshwater Entomos. of 
Sydney, 1896, p. 62.—Vavra, Siisswasser-Ostrac. der Hamb. Magal. Sammel., 
1898, p. 9; Hamburg.—Kavurmann, Cypriden und Darwinuliden der 
Schweiz, Revue Suisse de Zool., VIII, 1900, p. 357. 

Shell and second antennz similar to Candona. Mandible with an 
excessively long palp. Branchial plate of three plumose sete. Furca 
slender, usual dorsal seta absent. 

This genus was established by Vavra to receive those Candona-like 
forms which lack the usual furcal dorsal seta. 

No American forms known. 


32. PARACANDONA Hartwig, 1900. 
Paracandona Hartwic, Candona euplectella bildet eine selbstindige Gattung, 
Zool. Anz., XXII, 1900. 

Shell tumid, reticulated, pitted as a honeycomb. Appendages as in 
Candona, but small and slender. Small, beautiful forms, not more 
than 0.80 mm. long. 

This genus has been established by Hartwig to include forms, the 
type of which is Paracandona (Candona) euplectella Robertson. 

No American forms known. 
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Family CYTHERID.UE. 
33. LIMNICYTHERE Brady, 1868. 


Cythere Bainp, The Nat. Hist. of the British Entomos., Ray Society, 1850, p. 163. 

feanthopus Verner, Acanthopus, un nouveau genre d’Ostracodes, Forel’s Maté- 
riaux pour servir a l’étude de la faune profonde du Lac Leman, Ser. 4. 
IS7S, p- 506. 

Limnocythere Dani, Die Cytheriden der westlichen Ostsee, Zool. Jahrbucher, 
III, Abth. f. Systematik, 1888, p. 597. 

Limnicythere Brapvy, A Monog. of the recent British Entomos., Trans. Linn. Soe., 
XXVI, Pt. 2, 1868, p. 419.—Brapy and Norman, A Monog. of the marine and 
fresh-water Ostracoda, Sec. I, Trans. Royal Dublin Soc., 1889, p. 170.—Vavra, 
Monog. der Ostrac. Bohmens, Arch. Naturw. Durechforsch. vy. Bohmen, 
VIII, 1891, p. 107. 


Shell strong, irregularly tuberculate or spinous, rather thin. First 
pair of antenne five-segmented, with short bristles on their outer 
edge; second pair four-segmented, the ** spinning claw ” being either 
two-segmented or unsegmented.  Branchial plate of the mandible 
strongly developed (commonly rudimentary in other members of this 
group). Furca rudimentary,commonly but two short bristles. Males 
uncommon. 

a Terminal segment of first antennze seven times as long as wide. Furea cylindrical, 
about three times as long as wide. Terminal claw of second antenna of male 
smooth .....-- ichseke deces sgh sathededseubesenewend eaenean reticulata Sharpe. 

aa Terminal segment of first antennsw four or five times as long as wide. Furea 

lamellar, six to seven times as long as broad, ending in a bristle. Terminal 
claw of second antenna of male armed with three or four strong teeth. 
i/inoisensis Sharpe. 
Family DARWINULID.X®. 
384. DARWINULA Brady and Robertson, 1872. 
Polycheles’ Prapy and Rosertsonx, The Ostracoda and Foraminifera of Tidal 
Rivers, Ann. and Mag. of Nat. Hist., VI, 1870. 
Darwinula Brapy and Normay, A Monog. of the marine and fresh-water Ostra- 
coda, Sec. I, Trans. Royal Dublin Soc., 1889, p. 121.—KaurmMann, Cypriden 
und Darwinuliden der Schweiz, Revue Suisse de Zool., VITT, 1900, p. 393. 

Shell, smooth and fragile. Right shell larger than the left. First 
antenne shorter than in the Cypridide, and armed with stout sete. 
Second antenne four-segmented, with four or five terminal claws, and 
without **spinning seta” or **sense seta.” First maxilla with a large 
branchial plate. First pair of feet five-segmented, and shorter than 
the second pair. Furca subconical, small. 

a First antenne six-segmented, the second four-segmented. Antepenultimate seg- 

ment of second antenna without a conspicuous one-jointed appendage. 
sterensoni Brady and Robertson. 
aa First and second antenne five-segmented. Antepenultimate segment of second 


antenna with a conspicuous one-jointed appendage, which terminates in one 


lone an ce ehnort Rigment 6... 8. i oc acccsdtecbscstaseaws improvisa Turner. 
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4 EXPLANATION OF PLATES. 
fes Puate LXIV. 
T. Fig. 1. Chlamydotheca mexicana, new species, lateral view. 
2. Chlamydotheca mexicana, new species, dorsal view. 
3. Chlamydotheca mexicana, new species, first foot. 
x. 4. Chlamydotheca mexicana, new species, terminal segments of second foot. 
ie 5. Chlamydotheca mevicana, new species, furca. 
6. Chlamydotheca mevicana, new species, spines of first maxillary process. 
nd Pirate LXV. 
Fig. 1. Herpetocypris reptans Baird, lateral view. 
a | 2. Herpetocypris reptans Baird, dorsal view. 
3. Herpetocypris reptans Baird, terminal segment of second foot. 
id, 4. Herpetocypris reptans Baird, furea. 
5. Potamocypris ( Cypridopsis) smaragdina (Vavra), dorsal view. 
de 6. Potamocypris ( Cypridopsis) smaragdina ( Vavra), lateral view. 
(a 7. Potamocypris ( Cypridopsis) smaragdina (Vavra), furea. 
id. 
Pirate LXVI. 
sk. Fig. 1. Spirocypris passaica, new species, lateral view. 
2. Spirocypris passaica, new species, dorsal view. 
to- 3. Spirocypris passaica, new species, furea. 
4. Cypris virens (Jurine), lateral view. 
d., 5. Cypris virens (Jurine), dorsal view. 
6. Cypris virens (Jurine), furca. 
du 
PLrate LX VII. 
nd. 
Fig. 1. Cypris pubera O. F. Miller, lateral view. 
el. 2. Cypris pubera O. F. Miller, lower posterior part of right shell. 
Y. 3. Cypris pubera O. F. Miller, third, fourth, and fifth segmentsof second antenna. 
4. Cypris pubera O. F. Miller, first foot. 
K. “5. Cypris pubera O. F. Miller, terminal segments of second foot. 
6. Cypris pubera O. F. Miller, furca. 
= Puare LX VILL. 
Il. Fig. 1. Cypris pellucida Sharpe, lateral view. 
2. Cypris pellucida Sharpe, dorsal view. 
ns- 3. Cypris pellucida Sharpe, lower outer anterior margin of right shell. 
4. Cypris pellucida Sharpe, inner anterior margin of left shell. 
jin, 5. Cypris pellucida Sharpe, furca. 
6. Cypria ersculpta Fischer, lateral view. 
Vv. 7. Cypria exsculpta Fischer, dorsal view. 
8. Cypria exsculpta Fischer, portion of shell showing parallel and anastomosing 
lines. 
9. Cypria exsculpta Fischer, furca. 
en- PLATE LXIX. 
Fig. 1. Chlamydotheca azteca Saussure, lateral view. 
— 2. Chlamydotheca azteca Saussure, first foot, showing two sete on its second 
segment. 
x 3. Chlamydotheca azteca Saussure, dorsal view. 


4. Chlamydotheca azteca Saussure, furca. 
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CHLAMYDOTHECA MEXICANA, NEW SPECIES 
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HERPETOCYPRIS REPTANS AND POTAMOCYPRIS SMARAGDINA. 


FOR EXPLANATION OF PLATE SEE PAGE 1001. 
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SPIROCYPRIS FASSAICA AND CYPRIS VIRENS 





FOR EXPLANATION OF PLATE SEE PAGE 1001. 
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CYPRIS PUBERA. 


FOR EXPLANATION OF PLATE SEE PAGE 1001. 
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CYPRIS PELLUCIDA AND CYPRIA EXSCULPTA. 


FOR EXPLANATION OF PLATE SEE PAGE 1001. 
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CHLAMYDOTHECA AZTECA. 





FOR EXPLANATION OF PLATE SEE PAGE 1001. 














REVIEW OF THE FISHES OF JAPAN BELONGING TO 
THE FAMILY OF HEXAGRAMMID.®. 


By Davip Starr Jorpan and Epwin CHaprn STARKs, 


Of the Leland Stanford Junior University. 


In this paper is given a review of the fishes of the family of Hexa- 
grammide, Rock Trout or Greenlings, in Japanese Ainame, known to 
inhabit the waters of the Japanese Empire. It is based on material in 
the museum of Leland Stanford Junior University and in the United 
States National Museum. 


Family HEXAGRAMMID. 


Body elongate, covered with small scales, which are ctenoid or 
eycloid; head conical, scaly, the cranium without spinous ridges above; 
preopercle usually more or less armed, sometimes with entire edges; 
third suborbital developed as a bony stay articulating with the pre- 
opercle; acute teeth in the jaws, and usually on vomer or palatines; 
nostril single on each side, the posterior opening reduced to a minute 
pore; gills 4, a long slit behind the fourth; gill membranes separate 
or united, usually free from the isthmus; branchiostegals 6 or 7; 
psendobranchiz well developed. Dorsal fin continuous or divided, 
the anterior half of many slender spines; anal fin long, with or with- 
out spines; ventrals 1 to 5, inserted more or less behind the pectorals; 
pectorals broad, usually with procurrent base, the lower rays simple, 
more or less thickened; lateral line present, sometimes several series 
of pores developed; vertebree numerous; pyloric ceca. Carnivorous 
fishes, mostly of large size, living in kelp and about rocks in the North 
Pacific; some of them highly valued as food 
« Dorsal fins contiguous or connected. 

» Anal fin very long, its rays 20 or more. 

ce Anal fin without spines. 
d HexaGRAMMIN#: Gill membranes broadly united; mouth moderate, the 
jaws with an outer series of stronger teeth, but no canines. 
e Lateral line single on each ide. .... 6... ec ccccssiescccsssesi igrammus, 1. 
ee Lateral lines 4 or more on each side. 


Ff Dorsal fin with the spines separated from the soft rays by a deep notch. 


Hexagrammos, x 


Ppoceepines U. S. NATIONAL Museum, VoL. XXVI—No. 1348. 
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1. AGRAMMUS Gunther. 
Agrammus GinTuer, Cat. Fish, 1860, II, p. 94 (agrammus = schlegeli). 


Head and body compressed, rather elongate. Scales small, ctenoid. 
Lateral line single. Bones of head not armed. Edge of preopercle 
entire. Dorsal continuous, elongate, with 17 or 18 spines and 21 or 
22 soft rays; a shallow notch between spinous and rayed portions. 
Ventral with 1 spine and 5 soft rays. Teeth small, on jaws and vomer, 
the outer row of teeth on jaws enlarged; palatines toothless. A flap 
above orbit and one at nape. Branchiostegals 6. 

Japanese fishes, differing from Hexagrammos mainly in the undi- 
vided lateral line. 

(@, without; ypappu), line.) 


1. AGRAMMUS AGRAMMUS (Schlegel). 


KUJIME. 


Labrax agrammus SCHLEGEL, Fauna Japonica, Poiss., 1843,¢ p. 56; Nagasaki. 

Agrammus agrammus JORDAN and Snyper, Check List., 1801, p. 101; Yokohama. 

Agrammus schlegeli Gintuer, Cat. Fish, 1, 1860, p. 94; Japan.—SrernpacHNER 
and Diéper.er, Fische Japans, IV,-1887, p. 266; Tokvo.—Isuikawa, Prel. 
Cat., 1897, p. 51; Tokyo. 

Head 4 in length without caudal; depth 34. Dorsal XVII or 
XVIII, 21 or 22; anal 19. Seales 86. Eye 5 in head; maxillary 3}; 
interorbital 6. 

Maxillary reaching just past front of eye. Outer row of teeth 
enlarged in both jaws; vomer with rather coarse teeth; palatine tooth- 
less. A short fringed flap over eye and a shorter similar one at nape. 

Pectoral scarcely reaching to tips of ventrals; its posterior edge is 
broadly rounded; the seventh to tenth rays from the top the longest, 
1,5 in head. Ventrals reaching two-thirds the distance from their 
base to front of anal. Notch in dorsal not deep; the fifth spine 2 
in head; the last spine 44; the fourth soft ray equal in length to the 
fifth spine; the spines or rays not produced beyond the membrane. 
Tips of anal rays free; the length of the fourth ray equal to the seven- 
teenth ray, 23 in head. Caudal truncate or very slightly rounded. 

Scales strongly ctenoid on body and top of head, slightly rough on 
side of head behind eye, cycloid on cheek, opercle, breast, and in front 
of pectoral. Snout, maxillary, mandible, suborbitals, including stay, 
interopercle and branchiostegal region naked. There are 50 scales in 
an oblique series running upward and forward from front of anal to 
dorsal, 18 of these between lateral line and dorsal. Small scales on 
extreme base of spinous dorsal between spines, and on basal third of 
soft dorsal; basal third or fourth of pectoral and over half of caudal 
with scales; anal entirely naked. 


@The fourth decade of the Fauna Japonica, Poissons, was published in 1843. 
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Color in spirits: head and body brown, marbled with irregular spots 
of dark brown not of the same shape on different examples, but placed 
with some uniformity; the dark areas darker at edges; a dark bar 
between eyes followed by a light area; a dark spot at nape, united 
with one at front of dorsal, at its lower edge inclosing a light spot in 
front of dorsal; a dark spot above pectoral and behind opercle flap; a 
dark spot under anterior third of dorsal running up on dorsal; one 
under posterior fourth of spinous dorsal, much broken up and running 
irregularly across body, sometimes running into the one under anterior 
third of dorsal inclosing a spot of light color above, a spot under front 
of dorsal and one under middle, both usually joined below with a larger 
spot, which is continued down nearly to anal fin; another spot under 
posterior end of soft dorsal extending up on the fin and margined 
behind with light; a broken bar across caudal peduncle; caudal crossed 
with alternate bars of dark and light, the former the broader and about 
5 in number; sometimes many of the scales on lower part of sides have 
white spots on their center; dark bars radiating from eye, one to each 
end of maxillary, a couple downward and backward across cheek, the 
upper one being above suborbital stay, one straight backward, and 
one to nape; lower part of head sometimes with 4 or 5 light spots as 
large as pupil; anal obliquely crossed by alternate light and dark bars, 
very conspicuous in the young; these variable in number; the dark 
bars from 5 to 8; ventrals dusky; a dark spot at base of pectoral; the 
fin crossed by inconspicuous irregular bars. 

Specimens were taken in abundance at Tokyo, Aomori, and Hako- 
date. It is generally common throughout middle Japan, especially in 
bays of rocky bottom. It isa common species in the markets, although 
much less abundant than the *‘ fat greenling,” Hexagrammos otakii. 


2. HEXAGRAMMOS (Steller) Tilesius. 


Dodecagrammos Ste.ieER, in Krascheninnikof, Reise in Kamchatka, 1750, p. 175 
(nonbinomial) . 

Hexagrammos, STELLER, manuscript. 

Hexagrammos Tiiesivs, Act. Acad. Petrop., LI, 1809, p. 335 (asper). 

Labrax (Steller MS.) Patuas, Mém. Acad. Petersb., II, 1810, p. 382 (lago- 


cephalus). 
Lebius (Steller MS.) Patias, Zoographia Rosso-Asiat., III, 1811, p. 279 (super- 
ciliosus). 


Chirus (Steller MS.) Pauuas, Zoographia Rosso-Asiat., III, 1811, p. 279 (super- 
ciliosus ). 

Chirus Cuvier, Régne Anim, 2d ed., II, 1829, p. 249 (superciliosus). 

Chiropsis Girarp, U. 8. Pac. R. R. Surv., X, Fishes, 1858, p. 42 (constellatus). 

Octogrammus BLEEKER, Versl. Ak. Amat., VI, 1874, p. 1370 (octogrammus). 

Grammatopleurus Git., Proc. Ac. Nat. Sci. Phil., 1861, p. 166 (lagocephalus). 

Acantholebius Git, Proc. Ac. Nat. Sci. Phil., 1861, p. 166 (nebulosus; specimen 
with the soft dorsal injured, the number of spines apparently increased). 


Body oblong, somewhat compressed. Head subconical, blunt in 
profile. Mouth rather small, horizoatal; jaws with bands of moderate 
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sized, conical teeth, the outer row enlarged; teeth on vomer, and 
usually but not always a small patch on the p»latines; preopercle 
unarmed; a fringed supraorbital cirrus, large or small; gill membranes 
broadly connected, free from the isthmus; gill-rakers short, tubercle- 
like. Scales small, mostly ctenoid, sometimes partly or wholly cy- 
cloid; head more or less scaly, without spines; nostril simple, round, 
with a pore behind it. Lateral lines usually 5 on each side. Dorsal 
fin long, with a deep emargination between the spines and the soft 
rays; dorsal spines slender, 19 to 22 in number; anal fin elongate, 
with a single rudimentary spine; rays of pectorals and anal exserted 
and almost simple; pectoral rounded with broad, procurrent base, the 
rays thick; ventrals well developed, placed at a considerable distance 
behind the root of the pectorals; caudal subtruncate. Branchiostegals, 
6. Pyloric ceca numerous (about 13.) No air bladder. Species of 
rather large size and bright coloration; abundant in the North Pacific 
on both shores, extending southward from Bering Sea. 
(8, six; ypappn, line.) 


a Cheeks not fully scaled, the suborbital stay at least naked; no occipital flaps. 
} Fourth lateral line not forked and not extending past tips of ventrals. 
c Fifth lateral line joining median line on breast .................-.---- otakii, 2. 


ce Fifth lateral line not joined to median line on breast ..............- aburaco, 3. 


b) Fourth lateral line forked in front of ventrals; the upper branch not extending 
to tips of ventrals; back with obscure dark bands ..........-.-. octogrammus, 4. 

bbb Fourth lateral line running to above middle of anal; elevated about five scales 
above fifth lateral line; back with dark spots and cloudings - . .lagocephalus, 5. 


2. HEXAGRAMMOS OTAKII Jordan and Starks. 
ABURA AINAME (FAT GREENLING). 


Labrax hexagrammus SCHLEGEL, Fauna Japonica, Poiss., 1843, p. 53, pl. xxi, 
Nagasaki (not of Pallas). 

Chirus hexagrammus BLEEKER, Verh. Bat. Gen. Japan, about 1867, p. 80.—Isa- 
KAWA, Prel. Cat., 897, p. 51; Tokyo, Kii. 

Hexagrammus asper STEINDACHNER and D6DERLEIN, Fische Japans, IV, 1887, 
p. 266; Tokyo (not of Pallas). 

Hexagrammos otakii JorpaN and Srarks, Proc. Calif. Acad. Sci., 1895, p. 800; 
Tokyo.—Jorpan and GiLBert, Rept. Fur Seal Expl., III, 1898, p. 453; 
Tokyo.—Jorpan and Evermany, Fish. N. M. Am., II, 1898, p. 1867; Tokyo. 


Head 3? in length without caudal. Depth 44 to 44. Dorsal XIX 
or XX, 22; anal 21 to 23. Series of scales running downward and 
backward below third lateral line, 107 to 112. Eye 4¢ in head; max- 
illary 2¢ to 3; interorbital space (bone only) 64. 

Maxillary reaching past front of eye scarcely to front of pupil. 
Outer teeth enlarged and rather uneven on both jaws; palatines tooth- 
less; vomer with teeth similar to the smaller teeth on jaws; the band 
on premaxillaries wider in front than on front of mandible. A short 
fringed flap above eye, but little longer than diameter of pupil; a pair 
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of small tentacles on nape. (We have one specimen out of 50 or 60 
without tentacles at nape.) 

The notch between spines and rays of dorsals not deep; the last spine 
not longer than the one preceding it; the sixth spine 2} in head, 
higher than the longest rays, which are 2} in head. Pectoral scarcely 
reaching to tips of ventrals, not nearly to vertical from vent; the sixth 
ray from the top the longest, 1} in head; 17 rays, divided toward ends 
only once. Fifth anal ray 3 in head. Ventrals rather long and 
pointed, reaching 3} or % of distance from their base to front of anal. 
Caudal concave with fin closed. 

Scales everywhere except on head, nape and breast rather strongly 
ctenoid; 62 scales in a series from front of anal to dorsal in a series 
running upward and forward, distributed as follows: 5 from front of 
anal to fifth lateral line; 35 to third; 14 to second; 5 to first; and 3 to 
dorsal. First lateral line running from front of dorsal or a little 
before it to a point varying from under anterior third of soft dorsal 
to posterior fourth. Second lateral line running from a little in front 
of dorsal to upper part of caudal base; third line from upper end of 
gill opening to middle of caudal base. Fourth line short, composed 
of very small pores, running from gill opening, nearly touching pec- 
toral base, to across base of ventral, not reaching to tip of ventral; 
often it does not extend anteriorly past ventral base. Median line on 
breast dividing under distal fourth of ventrals and running to lower 
part of caudal base; these two parts join median line at rather an 
obtuse angle; when they join it anterior to distal third or fourth of 
ventrals they form an acute angle; their point of union is never much 
past middle of ventrals. Scales on top of head to a little in front of 
eyes. Cheeks closely scaled below suborbitals and preorbital; opercle 
completely scaled and a few scales on upper part of interopercle. 
Snout, maxillary, preorbital, suborbitals, including suborbital stay, 
mandible, the greater part of interopercle and branchiostegals all 
naked. 

Color in spirits light brown, lighter below, marked on back and 
sides with dark brown quadrate blotches; on back these are arranged 
as follows: One across interorbital space, one at nape, one under front 
of dorsal, two equally distributed under spinous dorsal, one under first 
soft rays, one under middle soft rays, one under last rays, one across 
caudal peduncle, and traces of one across base of caudal rays; dorsal 
mottled with dark brown; a darker spot on tips of last spines; pectoral 
crossed and mottled with bands of dark brown, a dark spot at base of 
rays; tips of anal rays white, a dark streak bordering fin inside of 
white border from which 7 or 8 bands cross rays obliquely to base of 
fin, leaving white intervals between them: many white spots often 
scattered irregularly over side, and a few larger ones on pectoral; 
ventrals dusky. 
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Here described from the 4 typical specimens, the longest 23 em. in 
length. 

Many specimens were taken by Jordan and Snyder at Tokyo, Aomori, 
Hiroshima, Nagasaki, Hakodate, Kobe, and Tsuruga. It is abundant 
throughout Japan, but is not known to the northward of Hakodate. 
(Named for Keinosuke Otaki.) 


3. HEXAGRAMMOS ABURACO Jordan and Starks, new species. 
ABURAKO (FAT THING). 


Head 34 in length without caudal; depth 44. Dorsal XTX, 22; anal 
21. Scales below lateral line 110 to 120. Eye 4% in head; maxillary 
2%; interorbital width (bone only) 64. 

Maxillary reaching to frontof pupil. Outer teeth enlarged in both 
jaws; vomer with teeth; palatines toothless. A short flap above eye, 
fringed at the edge; its length is scarcely equal to diameter of pupil; 
a pair of very small tentacles at nape. 





Fig. 1.—HEXAGRAMMOS ABURACU. 


Notch between dorsals shallow, the last spine not longer than the 
one preceding it; the sixth spine 2? in head; the last 4. Third dorsal 
ray 3 in head; tips of last dorsal rays on the same vertical with tips 
of last anal rays; origin of anal midway between tip of snout and tips 
of median caudal rays. Pectoral not quite reaching to tips of ven- 
trals; it has 18 rays, their tips not much branched; the seventh ray 
from the top the longest, 13 in head. Ventrals reaching five-eighths 
of distance from their base to front of anal. Caudal concave when fin 
is closed. In life sometimes bright rusty red with pearly spots; fins 
rusty red, the lower dusky purplish, the red often replaced by dull 
green. 

Scales everywhere strongly ctenoid, except on head, breast, and in 
front of pectoral. Top of head to front of eyes, cheeks below and 
above suborbital stay, and opercle, with fine cycloid scales. Snout, 
maxillary, preorbital, suborbitals, including suborbital stay, mandible, 
interopercle, and branchiostegals naked. Scales on base of pectoral 
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and caudal; and on membrane between soft dorsal rays; other fins 
scaleless. From front of anal to dorsal in a series running upward 
and forward there are 67 scales, distributed as follows: 6 seales from 
first anal ray to fifth lateral line; 41 to third line; 12 to second line; 
5 to first line; and 3 to dorsal. First lateral line running from front 
of spinous dorsal to under middle of soft dorsal; the second from 
slightly in front of spinous dorsal to upper edge of caudal; the third 
from upper end of gill opening to middle of caudal; the fourth very 
short, not extending past ventral tips; the fifth beginning a short dis- 
tance behind ventral base and running to lower edge of caudal; it does 
not join its fellow of the opposite side, nor does it join the median 
line of the breast; the median line starts a short distance in front of 
ventrals and running between them reaches nearly to their tips. 

Color in spirits: Brown on sides and back, becoming lighter below; 
no definite markings on body; one or two specimens show traces of 
dark blotches on sides; dorsal irregularly mottled with dusky; anal 
sometimes obliquely crossed with 7 or 8 dusky bars; sometimes uni- 
formly dark slate color, the tips of the rays white; pectoral with faint, 
dusky bars following the contour of the posterior edge of the fin; 
ventrals dusky. In life sometimes bright rusty red with pearly spots; 
fins rusty red, the lower dusky purplish, the red often replaced by 
dull green. 

This species differs from Hexagrammos otakii chiefly in not having 
the fifth lateral lines connected with each other, nor with the median 
line on breast. 

The type is from Tokyo, and is 225 millimeters in length. One 
cotype from Nagasaki, and two from Hakodate. 

The type is numbered 7374, Ichthyological Collections, Leland 
Stanford Junior University Museum. Cotypes are in the U. 8. Nat. 
Mus. 


(Name from the vernacular, Aburako: fat thing.) 


4. HEXAGRAMMOS OCTOGRAMMUS (Pallas). 


Labrax octogrammus Pauuas, Zoogr. Rosso-Asiat., 111, 1811, p. 283; Kamchatka, 
Petropaulski and Avatcha Bay. (Coll. Merk.) 

Chirus ordinatus Corr, Proc. Amer. Philos. Soc. Phila., 1873, p. 28; Unalaska. 
(Coll. Prof. Geo. Davidson. ) 

Hexagrammus ordinatus JORDAN and GiLBeRT, Synopsis, 1883, p. 642. 

Octogrammus pallasi BLEEKER, Versl. Ak. Amst., VI, 1874, p. 1370; after Pallas. 

Chirus octogrammus GUnTHeER, Cat. 11, 1860, p. 92. 

Hexagrammus octogrammus JoRDAN and EvERMANNY, Fish. N. M. Am., II, 1898, p. 
1869; Unalaska, Petropaulski, Robben, Iturup Island.—Jorpan and G1LBert, 
Rept. U. 8. Fur Seal Comm., ILI, 1898, p. 449, pl. 1; same localities. 


Head 3§ in length without caudal; depth 34. Dorsal XIX, 24; anal 
25. Scales below lateral line 86 to 95. Eye 54 in head; maxillary 3; 
interorbital (bone only) 74. 
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Maxillary reaching to below front of pupil. Outer row of teeth 
enlarged on both jaws; the bands of about equal width on both jaws, 
much wider in front than on sides; a small patch of teeth on middle of 
vomer; palatines toothless. A short fringed flap above eye, its length 
one-half to three-fourths the diameter of eye; no tentacles at nape. 

The notch between spinous and soft portions of dorsals of moderate 
depth; the tips of spines and rays scarcely produced above membrane; 
the last spine not lengthened beyond the one preceding it; the sixth 
spine 24 in head, equal to the tenth or eleventh spine; the sixth ray 
2! in head. Pectorals usually reaching just past tips of ventrals, but 
not nearly to the vertical from vent; its posterior edge broadly rounded; 
19 rays, not much branched; the seventh to the tenth rays the longest, 

| in head. Anal rays free from membrane at their tips; the fifth ray 
3 in head. Ventrals rather long and pointed; their posterior fifth 
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Fig, 2.—HEXAGRAMMOS OCTOGRAMMUS. 





extending past the median point between their base and front of anal. 
Caudal short and broad and very bluntly rounded. 

Scales on top of head and on body, except on breast and in front of 
pectorals, ctenoid; scales on sides of head smooth, slightly imbedded, 
and not imbricated; scales present at base of soft dorsal, on membrane 
between rays; and on base of caudal and pectoral, covering the basal 
half of the former, the basal third of the latter. Snout, maxillary, 
preorbital, suborbitals, including suborbital stay, mandible, inter- 
opercle and branchiostegal regions without scales. A series of scales 
from front of anal running obliquely upward and forward to dorsal 
number 47, distributed as follows: 4 from front of anal to fifth lateral 
line, 28 to third lateral line, 7 to second lateral line, 4 to first lateral 
line, and 4 to dorsal. First lateral line united to its fellow of the op- 
posite side at posterior end of cranium and running to under middle 
of soft dorsal; second line beginning a little behind origin of first and 
running to upper edge of caudal; the third line as usual from upper 
part of gill opening to middle of caudal; the fourth forked in front of 
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ventrals, the lower part running to base of ventrals, the upper not 
reaching to tips of ventrals; the median line on breast forked in front 
of anterior half of ventrals, and running to lower edge of caudal, or 
sometimes stopping over posterior end of anal. 

Uniform dark brown color on back, lighter below; a dark streak 
along upper edge of suborbital stay, one from eye to tip of snout, one 
from eye to end of maxillary, one from eye to nape; these only evi- 
dent in the small examples; a dark, humeral spot; anal uniformly 
dusky, the tips of the rays white, or in the young crossed by 7 or 8 
black bars. 

Three large specimens from Hakodate, and numerous small ones 
from Hakodate and Mororan. This species is abundant from Hok- 
kaido, through the Kurile Islands (Robben Island, Iturup Island) 
and the Aleutian Islands to Petropaulski and Unalaska. 

(OKTO, eight; y pa jan, line.) 


5- HEXAGRAMMOS LAGOCEPHALUS (Pallas). 


Labrax lagocephalus Pautas, Mém. Ac. St. Petersb., I1, 1810, p. 384; Kuril Islands. 

Grammotopleurus lagocephalus JorpAN and Evermann, Check-List Fishes, 1896, 
p. 435. 

Hexagrammus decagrammus BEAN and Bean, Proc. U. 8. Nat. Mus., 1896, p. 383, 
specimens from Petropaulski; not of Pallas. 

Hexagrammos lagocephalus JorpAN and Gui.pert, Fishes of Bering Sea, in Rept. 
U.S. Fur Seal Investigations, 1898, p. 450.—Jorpan and Evermany, Fish 
N. M. Am., II, 1898, p. 1873; Robben I., Bering I., Iturup I. 

Head 33 to 4 in length; depth 3% to 33; eye small, about 54 in head. 
D. XX to XXIII, 22 to 24; A. 22 to 24; P. 20 to 21. Outer row of 
teeth enlarged in both upper and lower jaws. Teeth on vomer and 
front of palatines. Maxillary extending to below middle of eye in 
adults, 24 in head (24 in young). A small flap above eye, fringed 
along the margin; no tentacles on nape. Fins high, the spinous dor- 
sal deeply notched, the last spine somewhat longer than the one pre- 
ceding; in the adult the fifth spine is the longest, nearly 4 length of 
head, the third and fourth spines nearly equal to the fifth; from the 
fifth the spines gradually diminish in height to near the end of the fin, 
when they become rapidly shortened to form the notch. Caudal very 
broad at base, convex at its posterior margin, even when the fin is 
closed; pectorals broadly rounded, rather short, the longest rays 1} to 
1} in head, not nearly reaching vertical from vent; ventral fins 1% to 
2 in head, short and rounded in the young, becoming longer and more 
pointed in adults; pectoral and ventral rays very broad, especially 
toward their tips, and much branched; soft rays of dorsal and anal 
fins cleft on terminal fifth, as in other species, the two halves not 
diverging; 5 lateral lines on each side as usual, 2 dorsal, a median, and 
2 ventral; upper dorsal line continued to beyond middle of second 
dorsal fin, usually ending under the fourteenth or sixteenth ray; lower 
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dorsal line and the median line extended to base of caudal; upper 
ventral line originating below and in front of the pectoral fin, passing 
immediately above base of ventral, to which it does not send a sepa- 
rate branch, and terminating opposite middle of anal fin; lower ventral 
line single on breast, forking in advance of middle of ventral fins, the 
branches passing to base of caudal. In the young the scales are all 
ctenoid, except those in mid-ventral region, breast, prepectoral area, 
and sides of head all becoming smooth in adult; snout, subocular ring, 
suborbital stay, interopercle, and usually the lowermost portion of 
subopercle, scaleless; basal half or more of caudal and basal third. of 
soft dorsal with the membranes densely scaled; pectoral basis also 
densely scaled; scales on breast not greatly reduced, more than half 
as large as those on middle of sides; median lateral line with 110 pores; 
8 or 9 scales in an oblique series between median line and the one 
above it. Color in most of our specimens a nearly uniform warm 
brown, lighter on under parts, marked only with irregular small black 
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spots and lines, wnich may extend on the dorsal and pectoral fins; anal 
and ventrals black, the thickened tips of the rays in these and the 
pectoral fins often white; a large blackish humeral spot in young 
specimens, often disappearing in adults. One specimen (Iturup Island) 
has the upper parts, including dorsal and caudal fins, bright reddish, 
with some dusky blotches and cloudings, the humeral spot conspicuous. 

West shore of Bering Sea; not known from Hokkaido nor from 
Alaska. We have numerous specimens from Robben Island, one spec- 
imen each from Bering and Iturup islands. Young specimens up to 
20 cm. in length have the scales all rough ctenoid as in //. stellert and 
H. octogrammus. Specimens 30 cm. long have most of the scales 
smooth, a few along middle of sides still ctenoid. In an adult 54 em. 
long all the scales are smooth, those on head and nape partially imbed- 
ded. In shape and general appearance this species very much resem- 
bles H. octogrammus. It has a deep caudal peduncle, a convexly 
rounded caudal fin, and a rather bluntly rounded snout. 

(Aayq@s, hare; xe¢adn, head.) 
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SUMMARY. 
Family HexaGrRamMMips. 


Ll. Agrammus Ginther. 
1. agrammus (Schlegel); Tokyo, Aomori, Hakodate. 
2 Hexagrammos (Steller) Tilesius. 
2. otakii Jordan and Starks; Tokyo, Aomori, Hakodate, Hiroshima, Kobe, Tsuruga, 
Nagasaki. 
. aburaco Jordan and Starks; Tokyo, Nagasaki, Hakodate. 
. octogrammus (Pallas); Hakodate, Mororan, Robben I., Iturup 1. 


os 


oT 


. lagocephalus (Pallas); Robben I., Bering L., Iturup I. 


Nore.—In addition to the species here enumerated, Dr. Peter J. Schmidt records 
(Faune de la mer du Japon, ete., 1903, p. 15) Pleurogrammus monopterygius (Pallas), 
from near Vladivostok. This should be added to the known fauna of the Japan 
Sea. 














NOTE ON THE FISH GENERA NAMED MACRODON. 


By Turopore GILL, 


Honorary Associate in Zoology. 


Having had occasion recently to consider a question relative to the 
Scienids, I found that Drs. Jordan and Evermann had adopted the 
name Sagenichthys of Berg (1895) for the genus called Ancylodon by 
Cuvier (1817). No new name was necessary, however, as one had 
been given long before as a substitute. The facts should be made 
known now in order to avoid the continuance of improper usage. 


I. 


Ancylodon was used by Cuvier (1817) for a genus of Sciznoid fishes 
and was generally adopted for that genus till 1895. It had, however, 
been used previously (1811) by Illiger for a genus of Ziphioid ceta- 
ceans. This was known to Dr. H. R. Schinz, the translator of the 
first edition of Cuvier’s Régne Animal, and in*his work (Das Thier- 
reich) published in 1822 he substituted (II, 482) the name ‘* Die Gross- 
ziihne, Macrodon,” for ** Ancyclodon, Cuv.” or ** Ancylodon,” and in a 
footnote (I1, 483) indicated ** Das Wort Ancylodon, Hackenzahn, kann 
deswegen nicht gebraucht werden, weil eine Wallfischart so genannt 
wird. Es gehoért dahin: Lonchurus ancylodon, Schneid.” 

This is in every respect perfectly regular, but the fact has been 
universally overlooked. 


II. 


Macrodon was used by Johannes Miiller in 1842, in the Archiv fiir 
Anatomie, Physiologie [etc.], p. 308, for a genus of the family of 
Erythrinids (by him associated with his family of Characins) and has 
been universally retained for it ever since. The previous use of the 
name by Schinz (in 1822), however, renders it untenable for a later 
genus, and the one designated by Miller may receive the new name 
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Hortias, with the Macrodon tareira or trahira of Miiller as its type. 
The species will therefore be called //oplias tareira by those who object 
to erroneous names and //oplias malabaricus by those who insist on 
retaining the first given name, however erroneous it may be. 

The name J/oplias is derived from the Greek OzAov, Gala, armor, 
with the suffix -éas and allusion is made to the defensive armature in 
the way of the cranial shield-like surface as well as the offensive teeth. 
An analogous classical name is X/p/zas. 

This name //oplias is given with full knowledge of the name //oplia 
of Illiger. The two names are quite distinct. 
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